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119. llai Sahib Wazir Singh, Municipal Coininibbioner, Delhi. 


Ceylon. 


120. Dr. Iv. McOahey, Senior Sanitary Officer, Ceyloji. 

121. Mr. N. M. Ingrain, 'Works Engineer, Colombo Municipality 

122. Dr. L. F. Hirst, Bacteriologist, Colombo Municipality. 

123. Mr. C. L. Cox, City Sanitation Engineer, Colombo Municipality 
(absent). 


Hyderabad. 


121. Lieut. -Colonel H. E. Drake- Brockman, E.ii.c.s.E.. i.m.s., 
Dii’ector, jMcdical Department and Sanitary Commisbioner to His 
Highness the Nizam’s Government. 

126. Mr. P. A. Bhaunani, Ica., c.e., Sanitary Engineer, His Highness 
the Nizam’s Government. 

120. Dr. Mohammad Abdul Ghani, m.b., o.m., d.p.h., m.r.c.s., 
Deputy Commissioner, H. H. The Nizam’s Municipal Department. 


Mysore. 

127. Mr. K. Krishna Iyengar, b.a., l.c.e., Deputy duel Engineer, 
Mysore Durbar (absent). 

128. Dr. M. Srinivasa Bao, M.A., m.d., d.p.h., Director, Public Ilealtli 
Institute and Deputy Sanitary Commissioner, Mysore Durbar. 


Portuguese India. 

129. Lieutenant Dr. Froilano do Melio, Doctor of the “ Board ol 
Health ” and Surgeon of the School of Goa and that of Porto (Portugal). 

Visitors. 

Sir Malcolm Morris, k.c.v.o., The Honourable Mr. R. Burn, i.c,«., 
Surgeon-General IT. G. Hathaway, C.B., r.a.m.C., The Honourable Colonel 
C.C. Manifold, I.M.S., The Honourable Lieut.-Col. C. Mactaggart, c.i.b., 
i.m.s., The Honourable Mr. S. P. O’Donnell, i.e.s., the Honourable 
Mr. A. W. Pirn, i.o.s.,and The Honourable Mr. H. C. Fcrard, o.t.e., i.c.s. 
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AGENDA. 


1st D-y— Monday, 191!i J aiuiii’y. 

bEbSIOU : 10— ll-dO A.M. 

Full Coi4i'’Ki4Ji:NOE. 

(a) PkESIDENT’S Oi'KNING AUUIIBSS. 

(b) The Italian System of reclamation, of land by silt deposit ivi'J/ 

reference to the mitiyalion, of Malaria. 

(1) “ lleport Oil tlic coi\trol and iiiili' alien oi rivcib and drainage 
for tlio ferliliftation of land and mitigation of Malaria/’ 
by Sir Edwaid Buck, K.c.s.i., ll.u. 

(•2) llcpoit oir the utilisation of silt in Ital}',’" with a ouppleincu- 
tary note, by the llou’ble .Mr. C. II. liutton. 

(3) Beport on the Colniatc di Monte of Italy,” by .Mr. F. Clay- 

ton, A.M.I.C.B. 

(4) “ A short note on bhe silting up of the Bistupur Bhil at 

Berhanipur, ” by Major W. W. Clciiiesha,, M.n., n.iMi.. 

I.M.S. 

3a«l SESSION : 12—1-BO P.M. 

SECTION A. 


(а) Rural Sanitation. 

(1) Drainage and Sanitation in rural ar eas in the Madras Presi- 

dency,” by the Hon’blo Rao Bahadur M. liamachaudra 
Rao, Pantulu Garu. 

(2) “ Rural Sanitation in the United Provinces of Agra and 

Oudh,” by the Hon’ble Rai Sri Ram Bahadur, c.i.B., m.a. 

(3) “Note on village sanitation,” by the lion’ bio Mr. K. R. 

Godbole. 

(б) The Medical Inspection of Schools and the teaching of hygiene. 

(1) “ Medical Inspection of Schools and School hygiene,” by Rao 

Sahib G. N. Sahasrabudhe. 

(2) “ The unhygienic and insanitary condition of boys’ and girls’ 

schools in cities,” by Rai -Bahadur Gopal Das Bhandari. 

(3) “ Education of teachers and children in hygiene,” by Captain 

H. G. Stiles Webb, i.m.s. 

SECTION n. 


(a) Conservancy. 

(1) “ The prevalence of flies in Delhi and their reduction,” by 

Major A. W. Cook Young, d.p.h., i.m.s. 

(2) “ Pail latrines and a plea for the sweeper,” by Mr. G. P. 

Robertson. , 

(3) “ Note on the Nasik system of pitting night-soil to ripen it 

for sale to cultivators,” by Major J. L. Marjoribanks, 

M.D., D.P.H., I.M.S. 
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(4) ‘ Note on the pitting ol night-soil and manure in private 

compounds/’ by Alajor J. L. Marjoribanks, d.p.h., 

I.M.S. 

(5) “A short note on incineration in India.” by Captain 31. (h 

Stiles Webb, t.m.r. 


2nd Day — Tuesday, 20th January. 

1st SESSION: 10— ll-io A.M. 
SECTION A. 


(q) Infantile Mortality. 

(1) “ Proposals for the formation of a Women’s Domestie Sanitaiy 

Service foi‘ India,” by Dr. A. AI. Benson. 

(2) '■ Nurse district visitors in Aladras City,” by Mr. P. L. Ahiore. 

C.I.E., 

(3) “ Infantile Alorlality,’’ by Dr. S. Eozdon, d.p.h. 

(4) High temperature as a cause of Infantile Aiortality," by 

Alajor W. H. Kenrick, i.m.s. 

{h) Notification of diseases. 

(1) “ What are the diseases whose notification should lie ren- 

dered compulsory in Portuguese India,” l^y Dr. Proilano 
de Aiello. 

(2) “ Note on the notification of diseases,” by Lieutenant-Colonel 

H. E. Di-ake-Brockman, i.m.s. 

(3) “ Notification as a means of inevention ol the sjnead of in- 

feclions diseases,” by Dr. Bai Kailasli Cltaiulra Bose 
Baliadur, C.T.E. 

(c) Tuberculosis. 

(1) Tuberculosis in India. Some suggestions on its spmad 

and prevention,” by Dr. W. J. Wanless, m.d. 

(2) “ The organisation of anti-tuberculosis measures in India,” 

by Alajors A. W. B. (kchraiie, M.n., f.Pv.c.s., i.m.s., and 

C. A. Sprawson, m.d.. m.ti.o.p.. i.m.s. 

(3) “ Experience in treatment of Pulmonary tuljerculosis in 

Indians by lulierculin,” by Alajors A. W. B. C'oehrane, 
M.B., E.R.C.S., I.M.S.; and C. A. Sprawson, m.d., m.r.c.p., 

I. M.S. 

(4) “ A preliminary enquiry into the prevalence of lubereulosis 

amongst Bombay cattle,” by Alajor T. H. Gloster, m.b., 

D. P.H., I.M.S. 


SECTION B. 

(a) Watcr-Suyply and Draitiage hye-lau's. 

(1) “ Notes on assessment of water rates,” by Alajor L. W. S. 

Oldham, r.e. 

(2) “ Notes on water-works and drainage bye-laws,” by Air. J. AV. 

Aladeley, m.a., m.i.c.e. 

(&) The Improvement of water-su'p'ply in mumGi 2 '>a.lities and villages. 

(1) “Water-supply for small communities and municipalities,” 

by Air. G. W. Disney, m.i.c.Ej, 

(2) “ A new module,” by Air. C. F. AVilkins. 

(c) Tube Wells. 

(1) “ AVater-supply for the city and civil station of Sialkote,” 
by Dewan Amar Nath Nanda, b.a. 
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2ND bKhSlON : IS — 1 -jO t*.M. 


SECTION A. 


(а) Mtlk Standards. 

(1) “ Milk and milk products,” by Dr. M. Srinivasa Rao, m.a., 

M.n., n.p.H. 

(2) ■■ Observations on ibe bacteriological and cbemical examina- 

tion of tbe milk supply of Bombay,” by Dr. L. L. dosbi, 
M.D., B.sc., D.T.M., witli an introduction by Dr. d. A. 
Turner, M.D., d.p.h. 

(3) “ The composition of milk of the Umted Pi’ovinces,” by Mr. 

P. S. McMahan. 

(б) Milk Trade. 

(1) “The supply of milk to Indian cities,” by Dr. II. H. Maun, 

JD.SC. 

(2) “ IVIilk supply,” by the Hon’ble ]\[r. Llerwanjcc (bwasjoe. 

(3) “ Milk trade,” by Dr. K. V. Amin, jd.p.h. 

(4) “ A short note on milk supply,” by Major T. G-. N. Stokes, 

M.n., I.M.S. 

(5) “ Short note on, milk supplies,” by Captain H. G. Stiles Webb, 

I.M.S. 


SECTION P.. 


(а) ISfunicijial Drainage. 

(1) “ The exclusion of storm water and silt from sewerage sys- 

tems,” by Mr. J. W. Madeley, m.a., m.i.c.e. 

(2) “ A short note on sewers,” by Mr. J. Ball Hill, a.m.i.c.e. 

(3) “ The dispo.sal of sewage sludge,” by Mr. D. Aikntan, c.i.e. 

(4) “ Hole on the maintenance of a sewerage system foi an 

Indian city,” by Mr. H. Bailey. 

(б) Width of Cart Tyres. 

(] ) “ Note on cart wheels and tyres ” by Mr. T. Salkield, m.i.c.e. 
EVENING POPULAR LECTURES, 

3bd session : 9-30—10-30 P M. 

{a) “ Goitre,” by Major R. McCarrison, m.d., i.m.s. 

(6) “ Malaria,” by Major S. R. Christophers, m.b., i.m.s. 


3rd Day— Wednesday, 21st January. 

In^edion of Lucknow Town Im'provem&nl and Sanitatimi. 

10-11-30 A.M. 

Full Conference. 

{a) Opening Address in the Research Section by the 
Director-General, Indian Medical Service. 


SECTION a. 


(6) Malaria. 

(1) “ Contribution to the study of malaria in Goa,” by Dr. 

Froilano de Mello. 

(2) “ The spleen rate in London school children,” by Sir 

Ronald Ross, k.o.b., p.r.s., and Majors S. R. Christophers, 
and E. L. Perry, i.m.s. 
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(3) '■ Note on tiie parasite rate in tlie measurement of malaria,” 

by Captain C. A. Gill, d.h.p,, d.t.m. & h., i.m.s. 

(4) “Report on certain features of Malaria in the Island of 

Salsette,” by Major J. L. Marjoribanks, m.d., d.p.h., i.m.s. 

(5) “ Malaria and rice cultivation,^' by Major W. H. Kenrick, 

I.M.S. 

2na SESSION ; 12-1-30 p.m. 

SECTION A. 

(а) Malaria — {contd.) 

(1) “ Malaria in Wynaad,” by Captain J. H. Horne, m.b., i.m.s. 

(2) “ A short note on the use of larvicidal fish in combating 

malaria fever,” by Dr. W. R. Macdonald. 

(3) “ A suggestion regarding anti-malaria sanitation specially 

adapted for Bengal,” by Dr. C. A. Bentley, m.b., d.p.h. 

(&) Cholera. 

(1) “ On the vitality of the cholera vibrio outside the human 

body,” by Major E. D. W. Greig, m.d., d.sc., i.m.s. 

(2) “A short note on cholera as an endemic in Cossipur-Chitpur, 

Bengal,” by Dr. B. B. Brahmachari. 

(e) Rela/psing fever. 

(1) “ Relapsing fever in the Meerut Division,” by Major E. 
Bisset, M.B., D.P.H., I.M.S. 

(d) Guinea-worm Disease. 

(1) “ Guinea-worm disease in an Indian village,” by Major W. 

Glen Liston, c.i.b., m.d., d.p.h., i.m.s., and Dr. D. A. 
Turkhud, m.b. 

(2) “ The distribution of guinea-worm in India,” by Dr. D. A. 

Turkhud, m.b. 

SECTION B. 

Lantern Exhibit ion of Type Designs for — 

(1) Markets. 

(2) Slaughter-houses. 

(3) Grain godowns. 

(4) Cow sheds. 

(5) Model dwellings for the poorer classes. 

(б) Latrines and night-soil depdts. 

(1) “ Description of type designs relating to water carriage public 

latrines, Colombo,” by Mr. C. L. Cox. 

(2) “ Note on night-soil depdts,” by Mr. J. W. Madeley, m.a., 

M-l.C.B. 

(3) “ Note on fl.ush-out latrines used in the City of Madras,” by 

Mr. J. W. Madeley, m.a., m.i.c.b. 

(7) Sewer connections. 

(8) House connections and meters for water-supply. 

(9) Well Heads. 

(1) “Well heads and their protection against pollution,” by Mr. 
H. A. Gubbay, a.m.i.o.e. 


4th Day— Thursday, 22nd January. 
Visit of inspection to Hardwar. 
(1) Notes on Hardwar. 
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5th Day— Friday, 23rd January. 


1st session : 10 — A.M. 


SECTION A. 

(a) Town-planning and improvement. 

(1) “ How to check the growth of insanitary conditions in Bombay 

City,” by the Hon’ble Mr. J. P. Orr, c.s.i., i.c.s. 

(2) “ Town improvement schemes and building bye-laws in the 

Madras Presidency,” by the Hon’ble liao Bahadur M. 
Eamachandra Eao, Pantulu Garu. 

(3) “ Sanitary improvement in urban areas ” by Lala Jai Lai, 

B.A. 

(4) “ Extension of Bangalore City,” by Mr. K. Iyengar, b.a. 

SECTION B. 

(а) Mosguitoes. 

(1) “Synoptic arrangement of Indian anophelines with re- 

ference to teaching requirements,” by Major S. E. Christo- 
phers, M.B., I.M.S. 

(2) “ Note on experiments to determine the reaction of mos- 

quitoes to artificial light,” by Dr. C. A. Bentley, m.b., d.p.h. 

(б) Kala-Azar. 

(1) “Kala-Azar in Assam,” by Captain F. P. Mackie, m.b., f.e.c.s., 

I.M.S. 

(2) “ The bearing of Assam tea garden experience on the 

problem of the etiology of kala-azar,” by Lieut. -Colonel L. 
Eogers, c.i.e., m.d., e.b.c.p., p.r.c.s., i.m.s. 

(3) “ Eeport on the progress of the kala-azar investigation during 

the season 1912-13,” by Captain T. C. McCombie Young, 

M.B., D.P.H., I.M.S. 

?KD session ; 12-1-30 p.M. 

SECTION A. 

Town-planning and improvement — contd. 

{a) Bacteriology of water. 

(1) “ The bacteriology of the Colombo town and well water,” 
by Dr. F. L. Hirst, m.b., d.p.h. 

(6) Filtration of water. 

(1) “ Experiments in the filtration of water through slow sand 
and mechanical filters at the King Institute. Guindy, 
Madras,” by Mr. W. Hutton, a.m.i.c.e. 


eth Day— Saturday, 24th January. 

IST SESSION: 9-U a.m. 

SECTION A. 

Inspection of I/uchnow Sanitation and Town Improvement. 

(1) “ Note on the working of the Co-operative Dairy Society at 
Lucknow ” by Major S. A. Harriss, i.m.s. 
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(2) “ Note on tlie institution and management of co-operative 

dairies in tiie United Provinces, with special reference to 
the co-operative dairies in existence at Benares and Luck- 
now,” by Mr. E. W. D. Willoughby, i.o.s. 

(3) “ Note on Lucknow,” by the Hon’ble Eai Granga Prasad 

Varma Bahadur. 

(4) “ A short descriptive note on Lucknow City sanitation,” by 

Mr. P. R. Hewlett, a.m.i.c.e. 

(5) “ Lucknow water-works,” by Mr. H. I. Carter, a.m.i.m.e. 

(6) “ A new filter-bed flow controller.” 


10— H-3.) A.M. 


Plaque. 
( 1 ) “ 

( 2 ) “ 

(3) “ 

(4) “ 


SECTION B. 

Further investigations into the persistence of plague infec- 
tion in the villages of Poona district during the ofi-season,” 
by Captain J. C. G. Kunhardt, i.m.s. 

Plague prophylactic measuxes during the ofi-season,” by 
Captain J. C. G. Kunhardt, i.m.s. 

Rat destruction and plague,” by Lieut. -Colonel S. 
Browning-Smith, i.m.s. 

The use and advantages of hydrocyanic acid gas as a dis- 
infectant for plague-infected houses and ships,” by Major 
W. Glen Liston, c.i.e., m.d., d.p.h., i.m.s.; Captains 
W. D. H. Stevenson, m.b., i.m.s.; and J. Taylor, m.d.. 


D.P.H., i.m.s. 


Snd SESSION : 12—1-30 p.ai. 

SECTION A. 

Vital Statistics, 

(1) “ Note on some points of interest regarding vital statistics,” 

by Dr. C. A. Bentley, m.d., d.p.h, 

(2) “ Note on some simple methods of testing the registration 

of vital occurrences in India,” by Dr. C. A. Bentley, 

M.D., D.P.H. 

(3) “ Registration of vital statistics,” by Captain T. G. McCombie 

Young, M.B., D.P.H., i.m.s. 

(4) “ Note on the registration of vital statistics in Sind,” by 

Major W. Murphy, m.b., d.p.h., i.m.s. 

SECTION B. 

(a) The tise of cast iron, steel and, ferro-concrete pipes for water- 
supply and drainage systems. 

(1) “ Note on a reinforced concrete pipe for Ahmcdnagar water- 
supply,” by Mr. T. S. Pipe, b.sc., a.m.i.c.e. 

(&) Statistics of consumption of %vater in water-worhs. 

(1) “ Prevention of waste in water supplies,” by Mr. C. H. West, 
(c) Statistics of pumping per pump horse-power per hour. 

(1) “ Notes on the comparative cost of pumping at various water- 
works in the Central Provinces,” by Major L. W. S 
Oldham, b.e. 


7th Day— Sunday, 25th January. 

Visit of inspection to Benares. 

(1) Benares — — Drainage. II — Minor Improvements. Ill — 

Water- works, by Mr. C. A. C. Streatfeild, i.e.s. 
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Sth Day — Monday, 26th January. 
Vzs'it to JVLagJt 3£ela cut AMcbJicibcbd. 


9th Day — ^Tuesday, 27th January. 

I'ULXi CONJ’EEElSrCJi;. 

KESOIiXJTIONS. 


Ad.d.ress by 

H. H. Sm JAMES MESTON, k.c.s.!., 

TA&ut.-Governor of tJie United JErovinces of 
A.grcb and OudTi, 
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FIEST DAY— MONDAY, IOth JANUAEY. 


The Third All-India Sanitary Conference opened in the Convocation 
Hall of King George’s Medical College at Lucknow at 10 a.m. on the 
19th January, 1914. The Hon’ble Sir Spencer Harcourt Butler, K.c.s.i., 
C.I.E., I.C.S., Member of the Governor-General’s Council in the Depart- 
ment of Education, presided and addressed the delegates as follows : — 

Gentlemen, 

' In repeating on behalf of the Government of India the welcome 
extended to you last year at Madras, I desire to express our obligation 
to Local Governments and Administrations for having deputed so large 
a number of official and non-official delegates to this our Third All-India 
Sanitary Conference. Our numbers this year nearly double those of our 
last meeting and we have had from want of space to refuse several 
applications to attend. This fact and the consideration that, since our 
last meeting, provincial sanitary conferences have been held both in the 
Punjab and in Bihar and Orissa are, I think, reassuring indications not 
only of the value of these conferences, but also of the growing attention 
and interest that sanitation is eliciting in India. Nor is this interest 
confined to British India. To-day for the first time we are honoured 
by the presence of a foreign delegate in the person of Dr. Proilano de 
Mollo who has been deputed to us by the Government of Portuguese India. 

I offer him our heartiest greetings and thank him for the two very 
interesting papers which he has contributed towards our discussions. 
Then I desire to welcome two eminent visitors to the Conference, Sir 
Malcolm Morris, who needs no introduction to you, and Sir Edward 
Buck who has given his life to the service of India. 

At the last conference the opinion of the delegates was equally 
divided as to the relative advantages of Calcutta and Lucknow as the 
place of this year’s meeting. Our decision in favour of Lucknow was 
influenced by the following considerations : — First, the two preceding 
conferences had been held in presidency cities whore the conditions are 
very different from those obtaining in large mofussil towns like Lucknow. 
Secondly, Lucknow is a town to the improvement of which the Local 
Government and the local authorities have devoted much attention. 
And thirdly, Lucknow is within easy reach of three great pilgrim centres 
— Hardwar, Benares and Allahabad — to all of which places we hope to 
arrange for visits of inspection. As practical sanitarians you will find 
Benares to be full of interest from the point of view of its schemes for 
improving congested areas, its complicated sewage system and its co- 
operative dairy, whilst at Allahabad you will have an opportunity of 
studjdng the sanitary arrangements made to meet the requirements of 
the vast concourse of pilgrims now assembled there for the Magh Mela. 
The results of the conference will, I trust, justify the selection of its 
locale. If so, it will be in no small measure due to the admirable arrange- 
ments made for us by the distinguished Lieutenant-Governor of the 
United Provinces, Sir James Meston, and his officers. I desire to tender 
to them our respectful and grateful thanks. In particular I may men- 
tion the very heavy burden cheerfully undertaken by Major Harriss, 
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Sanitary Commissioner, and Major Selby, Principal oi Kiag George s 
Medical College, Mr. fforde, Deputy Commissioner, Eai Ganga Prasad 
Varnia Bahadur, Vice-Chairman, and Mr. Dotting, Secretary of the 

Municipal Board. . . - 

The year’s retrospect shows steady advance in many directions. We 
may not — we must not — be satisfied with the present rate of progress, 
but there are no short cuts to the ends which we have in view. We 
have arrayed against us the habits and prejudices of centuries. We 
cannot in the land of the ox-cart get the pace of the motor-car. If 
ardent spirits are fretful at the rate of progress, they should at least 
realise that there has recently been greatly accelerated achievement and 
that there is a sanitary awakening which none can justly gainsay. In 
both hygiene and research the results give ground for hope. 

In regard to the sanitary services four appointments of Deputy 
Sanitary Commissioner have been added to the eight new appointments 
sanctioned in 1912. The twelve new appointments have been allotted 
as follows : — 

Three to Bengal, 

Two each to Madras, the United Provinces, and Bihar and 
Orissa, and 

One each to the Punjab, the North-West Prontier Province, 
and Burma. 

Of these appointments, three are reserved for the present lor officers 
of the Indian Medical Service, and the remaining nine are open to medical 
men recruited in India of whom eight — all Indians — have already been 
appointed. In addition, 39 first class and 104 second class health officers 
are to be appointed to the municipalities. In order to assist Local 
Governments in organising the service without delay a recurring grant 
of 2*66 lakhs of rupees has been sanctioned from Imperial revenues, in 
addition to a grant of Es. 26,660 per annum to the North-West Frontier 
Province. The Government of India are meeting the cost of the new 
appointments of Deputy Sanitary Commissioner on the scale sanctioned 
for Indians, and are giving a subvention amounting to half the pay of first 
and second class health officers. Special attention is also being paid to 
the training of sanitary inspectors. Bengal, the United Provinces, 
Punjab, and I believe Burma, have followed the example of Madras and 
Bombay, and it is hoped that training classes will be opened soon in 
Bihar and Orissa. The necessity of enlarging the Bacteriological Depart- 
ment has also been recognised and the Secretary of State has already 
been addressed on the subject. I hope also that the Secretary of State 
will soon be addressed regarding an increase in the sanitary engineering 
staff. 

I next turn to the disposal of the grants for sanitary and anti-malarial 
schemes. The non-recurring grants for the purpose of urban sanitation 
in 1913-14 amounted to 160 lakhs, or £1,000,000 sterling, exclusive of a 
sum of 13f lakhs for special schemes in the North-West Frontier Pro- 
vince, Delhi, Bangalore, Indore, Quetta and Mercara. The recurring 
grants for sanitation in the same year amounted to 46 lakhs, or £300,000 
sterling per annum of which 6 lakhs was reserved for research and anti- 
malarial projects. The remaining 40 lakhs recurring and the non- 
recurring sum of 160 lakhs have been distributed amongst the different 
provinces in lump sums. Schemes for the improvement of rural sani- 
tation are not yet sufficiently advanced to justify Imperial grants, but 
they are receiving attention. In the provinces which benefited by the 
transfer to district boards of the entire net proceeds of the land cess to 
the amount of some Es. 82 lakhs or over £646,000 sterling a year, there 
should be no difficulty in financing sound schemes of rural sanitation. 
It is hoped that considerable sums will be set aside for the improve- 
ment of rural water supplies, for anti-malarial measures, for the protec- 
tion of grain stores and for general sanitation. 
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To those of little faith I would commend the fact that since the new 
department was formed in January 1911 Imperial grants made for sanita- 
tion, research, and anti-malarial measures have amounted approximately 
to Rs. 4,55,74,000 or £3,038,266 sterhng, of which Es. 49,50,000 or 
£330,000 are recurring and Rs. 4,06,24,000 or £2,708,266 are non-recur- 
ring. These large subventions have been made, I may claim, without 
any interference in the domestic affairs of Local Governments. All 
this has thrown a heavy strain of work on the department and I desire 
to acknowledge the able and untiring services of Mr. Ludovic Porter and 
Kunwar Maharaj Singh. I can only repeat the great debt under which 
we all lie to Sir Pardey Lukis and Major Robertson. 

During the year the following grants have been made by the 
Research bund for anti-malarial measures : — 

Rs. 

(1) Part contribution to anti-malarial measures at 

Palwal in the Punjab . . . . . . 14,000 

(2) To complete schemes at Saharanpore, Nagina 

and Kosi . . . . . . . . 2,00,000 

(3) For similar purposes in Eimore . . . . 58,700 

Total .. 2,72,700 

No grant has yet been made for the Meerut and Kairana schemes 
which are still under consideration. Other grants made from the Re- 
search Fund have been : — 

Rs. 

{a) For equipping research laboratories of the Calcutta 
School of Tropical Medicine, the foundation stone 
of which will shortly be laid by His Excellency 
Lord Carmichael . . , . . . 1,00,000 

(6) For improving the laboratories and teaching accom- 
modation at the Central Research Institute, 

Kasauli . . . . . . . . 16,000 

(c) For an elaborate experiment in water filtration at 

Benares . . . . . . . . 1,50,000 

(d) A grant of Rs. 2,000 to Captains Patton and CTagg to assist 

them in producing a treatise on medical entomology which 
is now in the press. 

(e) A contribution of £500 per annum, for a period of three 

years, to the Imperial Bureau of Entomology, for the in- 
vestigation of noxious insects. 

(/) Grants of Rs. 1,000 each to the Bombay Bacteriological 
Laboratory for a practical experiment in the disinfection 
of grain in bulk and to Professor McMahon of the Canning 
College, Lucknow, towards an investigation into the 
chemical composition of milk in the United Provinces. 

Since the inception of the Research Fund we have received in grants 
16,00,000 and disbursed 14,35,000 in accordance with the advice of our 
Scientific Advisory Board. 

The actual work carried out during the year under the auspices of 
the Indian Research Fund Association and of the various provincial 
administrations has been considerable. There are at present nine 
medical oflicers working on special malarial inquiries in seven provinces. 
You will also be glad to hear that the Secretary of State has sanctioned 
the establishment of a Pasteur Institute at Rangoon, the Director of 
which will combine bacteriological and serological research with his 
routine work. 

I am profoundly impressed by the possibilities which research 
generally and bio-chemistry in particular are opening up to us. I hope 
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that before many years have passed we shall have in different parts of 
India research institutions which will attract scholars from all quarters 
of the globe. Without anticipating the proceedings of the research 
section of this Conference in regard to special investigations, I may say 
that they comprise inquiries into the causation and mode of spread of 
kala-azar, dysentery, relapsing fever, cholera and goitre. In all pro- 
bability the majority of these inquiries will be continued during the com- 
ing year. As regards the immediate future it is proposed to institute at 
Poona an investigation with reference to the fixation of bacteriological 
standards of purity for drinking water. Inquiries will also be made 
into the etiology of diabetes, leprosy, and the fevers of uncertain origin. 
Although diabetes is not strictly speaking a “ tropical ” disease, it leads 
to the death of so many valuable lives in India that an inquiry into its 
causation and prevention has become necessary. This inquiry will, 
however, be one of considerable difficulty as the disease does not attack 
the class of people who come to hospital for treatment, being confined 
almost exclusively to the richer and more intellectual classes, especially 
those who lead sedentary lives. In addition we intend to carry out at 
Benares an elaborate practical experiment in water filtration with the 
object of ascertaining the best methods of silt-removal and determining 
the relative merits under varying conditions of the different types of 
mechanical filters and of sedimentation both with and without the addi- 
tion of chemicals. 

The treatise on medical entomology by Captains Patton and Cragg 
which will be published shortly, will I trust prove of great assistance to 
all workers in this fascinating branch of medical research. We have 
also engaged the services of an Indian gentleman, Dr. Awati, as medical 
entomologist. He has been working under Dr. Maxwell Lefroy at 
South Kensington, but is expected to arrive in India by the end of this 
month. 

I recommend to your careful perusal the able reports by Major James 
on the protection of India from yellow fever and on the practicability 
of stegomyia reduction in Indian seaports which were published in the 
second number of the Journal of Medical Research. It is gratifying to 
learn that in Major James’ opinion there is no immediate danger of im- 
portation of infected mosquitoes into India after the opening of the 
Panama Canal. At the same time Major James urges that this does not 
justify inaction and points out that a continuous water supply is an 
essential prehminary to any attempt to reduce the numbers of stegomyia 
mosquitoes in our seaports. During the last year Major James has been 
on deputation with the Ceylon Government and has carried out an ex- 
tensive anti-stegomyia campaign in Colombo. I deeply regret that he 
has now been stricken by serious illness and must proceed to England 
as soon as he is fit to travel. I am sure that you will all join with me 
in wishing him a speedy recovery and a quick return to the scene of his 
useful labours. 

The new “ Indian J ournal of Medical Research ” has now appeared 
and its third number will the day after to-morrow be in the hands of the 
delegates. It has met with a most cordial reception not only in India, 
Great Britain and the Colonies, but also on the Continents of Europe and 
America and its circulation is already very large and is steadily increasing. 
If you will consider the style of its production, you will understand that 
at the low subscription-rates now charged it will not be a financial success 
unless our subscription Hst is considerably increased. It is at present 
financed by the Indian Research Fund Association, but we have no right 
to count on such support for an indefinite period. I trust therefore 
that you will all do your best to increase its circulation. Here I may 
mention that all the papers presented to the Conference have been printed 
in such form as will enable them to be issued as supplements to the 
Jouinal. In this way they will secure a far wider circulation than is 
possible when they are published merely as appendices of an official 
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report. They will, moreover, be isbuecl shortly after the conclusion of 
the Conference and will thus be in the hands of the public sooner than was 
possible mider our previous arrangements. 

I attach great importance to the work of the provincial pilgrim 
committees with whom the Sanitary Commissioner with the Covcrnment 
of India is zealously co-operating. The great pilgrim centres are foci of 
epidemic disease and sanitary improvements in them will add mucli to the 
health and the comfort of the general j)opulation. In this connection I 
may note the important bearing of Major Greig's researches into cholera. 
During the winter of 1912-13 the Pilgrim Committee tom’cd extcnsivelv 
in the United Provinces. Their report is now under consideration. One 
of the most important recommendations of the Committee was the un- 
provement of the great Badrinath Pilgrim Route, regarding which a 
most interesting report has been written by ]Mr. G. Adams of Ihc Indian 
Civil Service — ^it will bo found in the January number of tlie Indiair 
Journal of Medical Research. The Government of India have made a 
grant to the Local Government of 6 lakhs non-recurring to be spread 
over 5 years, and 20,000 recurring for this object, and it is hoped that 
the Local Government will be able to meet the balance required to 
complete the scheme from provincial revenues. These improvements 
should be greatly appreciated by many thousands of pilgrims journeying 
from all parts of India. 

I now turn to the proceedings of the Conference. The only change 
in procedure this year is that for administrative convenience : malaria 
is now dealt with in the research section instead of our holding a 
separate malarial conference. 

An analysis of the agenda paper is interesting. There are no less 
than twelve contiibutions on problems in connection with malaria. Ko 
subject has attracted so much attention. Urban and rural water supplies 
are treated of in seven valuable contributions and milk supply in six. 
Four papers deal directly or indirectly with town-planning, and four also 
with the important subject of vital statistics. The range covered by 
these papers is very wdde, and time will not permit of ray dealing with 
them in detail. But I must allude briefly to a few of them, and I 
would first direct your attention to the three important papers on 
bonificazione which are on the agenda for discussion this morning. 
This method is said to have given good results in Italy, and the papers 
which, as you loiow, were presented to Government some years ago, 
are reproduced here in order that the question as to how far the method 
is applicable to India may be thoroughly ventilated and discussed. 

Another important subject for discussion is the question of the milk 
supply. It is obvious that we must fix standards of purity with refer- 
ence to the Food and Drugs Act, but the question is complicated by the 
fact that milk in India is often a mixture of cow’s and buffalo’s milk. 
There are, moreover, administrative difficulties in connection with reli- 
gious and caste prejudices and with the possibility of raising the price 
beyond the means of the poorer classes. 

As regards town improvement, you will have opportunities of seeing 
examples of this in Lucknow before "the discussion on this subject takes 
place. You have also before you a technical and elaborate paper by 
Mr. Orr which throws much light on the difficult subject of the regulation 
of light and air — ^points which are of vital importance in view of the steady 
increase of tuberculosis amongst the urban population. 

Then you have three very important papers on the subject of plague. 
Those of Captain Kunhardt suggest a possible new departure in our 
plague policy. In one of our resolutions last year w^e directed atten- 
tion to the necessity for carrying on active anti-plague measures in cer- 
tain selected villages during the quiescent period. Captain Kunhardt’s 
present report show’^s us how to select the villages which require special 
attention. His suggestions are now under consideration, and it is 
possible that we may decide to carry out an experiment of this nature 
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on a large scale under tlie auspiceg ol tlic TlcseaTch Fund. The paper 
from Parel on grain disinfection reports the results of tlie experiment.^ 
for wliicli we gave a grant of one thousand rupees. These experiments 
are of considerable value in view of the rapidly accumulating evidence 
as to the part played by grain in the introduction and spread of plague 
not only in India but also in Java, Manila and the Straits Settlements. 

Another paper, to which I would draw special attention, is that of 
[Major Cook Youiig on the incineration of rubbish and night-soil in Delhi 
city. Those of us who live in the vicinity know what a wonderful efiect 
this has had in mitigatiiig the fly-nxiisance. Our experience in this 
matter illustrates in a practical manner how large a portion of the 
discomforts which we suffer and the dangers to which we are exposed in 
India are duo to defective scavenging. 

Lastlv, 1 wish to refer to the lantern exhibition of type-designs from 
all the different provinces, which, it is hoped, will aff^ord a valuable op- 
portunity for exchanging views and discussing local peculiarities and 
difficulties. 


Research in all its many branches is lifting the veil that hides the 
secrets of disease and mortality, but we shall not fully benefit by its 
d.iscoveries until the people are educated to receive them. In a resolu- 
tion dated the 21st February 1913 the Government of India commended 
to Local Governments a thorough enquiry into the teaching of hygiene 
in schools and colleges and attention to the personal hygiene of the stu- 
dents — a subject upon which Rao Sahib Ganesh Nagesh Sahasrabudhc 
and Rao Bahadur Gopal Das Bhandari have written instructive papers. 
We are also most anxious to enlist private co-operation and have reason 
to hope that the Indian Council of the St. John Ambulance Association 
will come to our assistance. Practical details of any scheme eventually 
adopted will be worked out when the reports of the provincial committees 
of enquiry have come in. At preserrt the general idea is to impart in- 
struction in first aid and domestic hygiene in certain schools, and to en- 
courage active workers of the Association to afford assistance in the in- 
spection of pupils and the school premises. It has also been suggested 
that special training in hygiene should form part of the curriculum for 
teachers. Any such scheme, however, will leave the adult population 
untouched. In order to reach them, it is proposed to organise under the 
auspmes of the Indian Research Fund Association a Central Bureau where 
a sufficient number of good lantern slides, models, pictures and skeleton 
stocked. These w'ould be issued to the several provin- 
cial Samtary Commissioners to be distributed by them on loan to health 
medical men for the purpose of popular lectures, to the staff 
at the different fairs, and to the staff of travelling dispensaries. With 
the sanction of the Government of India the United Provinces Govern- 
ment has rec^tly created and financed 26 additional travelling dispen- 
SMies in the Unff'-d Provinces, and financed the employment of three 
officers of the Indian Medical Service to supervise them at an estimated 
cost oi 89 thousand rupees per amium. Small exhibitions might also 
be organised and bacteriological leaflets be distributed at religious melas. 

or can we stop here if we wish to achieve complete success. Colonel 
h irth speakmg before the United Services Institution at Simla, and simul- 
taneously Sir Pardey Lukis deliveringthe inaugural address at the London 
c lool of Medicine for M omen — ^the one from the military and the other 
irom the civil standpoint — expressed their strong conviction that we 
s a never make any real advance in domestic or personal hygiene until 
we have convinced the women of the country as to its neceiity. This 
o jec we can achieve in two ways. The one is by encouraging medical 
^ preach the gospel of health inside the zenana and to organise 
parties at which they rdll give lantern demonstrations, for which 
shall be glad to lend them the necessary apparatus. The 

Tinroo ^ development of the system of employing 

nurse district visitors and samtary ir^pectresses. You have before you 
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an excellent paper on tlii& subject from Madras where the experiment has 
been in progress for the last six mouths, aiid I understand that similar 
useful w'ork has been inaugurated in Bombay by Dr. Turner who, I am 
glad to learn, is giving us the benefit of his great experience in a work 
on sanitation in India which is shortly to be published. I trust that the 
twm papers which I have mentioned will lead to a full discussion of the 
wkolc subject, for I am convinced that if w'e can succeed in wmrking out a 
practical scheme it wdll have a lasting effect upon the welfare of future 
generations, both bj’' increasing their knowledge of preventive measures 
and by improving their geMral standard of health and physique. 

You will thus recognise that essential and far-reaching systems of 
sanitary education are now in the air. I hojoe that we shall soon be able 
to publish a Resolution on general sanitary policy and address Local 
Governments with a view’ to the W'-orking oiit of definite schemes. We 
have before our eyes the reinaikable achievements on the military side 
by the service so ably directed by Sir Arthur Sloggett. The military 
conditions are not comparable to those with which w'e have to deal. Wo 
have to handle not small numbers of adults under military discipline m 
sanitary surroundings, but many millions of men, w'omen and children 
living in most insanitary surroundings under little or no control. We 
have to carry the people wdth us and there are limits to the pow’ers of 
education which no amount of money can altogether remove. But we 
can do much and I know this — that you will press foiwvard patiently, but 
persistently, with long vision and high sxistaining hopes, and, believe me, 
gentlemen, you will succeed. 

At the close of the Presidential Address, the Conference adjourned 
and reassembled in the Examination Hall. Lieutenant Dr. Froilano de 
Mello, the delegate of the Government of Portuguese India, then spoke 
as follow's : — 

Monsieur le President, Messieurs et honores congressistes. 

Dans cette salle et au milieu de cette asseinblee on toute une troupe 
de savants se trouve reunie pour les travaux de cette conference nous 
venons d’ecouter les eloquentes paroles de bienvenue que nous ont ete 
addressees par les venerables levres de Sir Harcourt Butler et chacun a du 
surement sentir mie certaine fierte en sachant que ces eloquentes paroles 
s’addressent a chacun de nous. Moi alors j’en suis particulicrement 
touche et les deiicates attentions que M. le President a eues envers ma 
persomie, je les accepte non comine dirigees ii ma personnalite, trop 
petite pour figurer a la tete de taut de noms illustres dont je suis heureux 
de faire ici comaissance, mais pour la nationalite que j’ai Thonneur de 
representer, la nation portugaise, votre amie et allieo qui a toute sa foi 
dans son passe ceiebre ot toute son esjjerance dans son avenir. 

, Au moment oh le discou rs de i\r. le President sera lu par mes confreres 
portugais, h I’lnde comine au Portugal un frisson d’enthousiasme passora 
dans les ernes de mou pays ; on se sentira fier de raccueillemcnt quo 
le representant du gouvernement portugais a reeii de la januiis dementie 
gentillesse anglaise et j’ai pleine foi quo rentretien amical d’arijourd'hui 
sera pour nous une nouvellc voie ouverte pour la recherche scientifique, 
aux colonies surtout oh les portugais ont taut de relations ayoc la 
puissante nation Britannique et oh quelqucs-uns de nos medecins se 
sont devenus celhbres, soit dans le champ d’Hygiene, soit dans celui de 
la Parasitologic. 

Au moment oh je parle, je sens bien que la voix me manque pour 
qu’elle soit digne de vous etdignede moi. Ne suis-je pas au milieu 
d’infatigables scientistes que nous nous sommes habitues a yen^rer de 
tres loin au travers les brillantes conceptions, les brillantes decouvertes 
que nos etudiants savent par coeur, pareeque les noms de lours auteurs 
n’appartiennent plus a une nation, une fois qu’ils sont si grands q^u’ils 
appartiennent a I’humanite entiere. LaPatriede la science, Messieurs, 
est I’Universtout entier, et heureuse la nation anglaise qui possede des 

( 19 ) 



fils dout tons Ics pays disputeraient avec plaisir le berceau et q^ui font 
I’orgueil de leiir Pa'tric. Elle resume done par elle-meme une bonne 
parcelle de cet univers scientifique. 

Eb bien, nialgi’e que la voix me tremble, cn saebant que 1’ esprit de 
Bonald JRoss est present a cette conference, "Ronald Ross quiavec 
Laveran peut etre bien considere le fondatcur de la Parasitologie tropicalc, 
malgro qu’autour de moi jo vois des savants d’envergure de Leonard 
Rogers, Glen Liston, Donovan, Percival Mackie, Cbristopbers et taut 
d’antres dont les noms ni’ecbappent a present et qrd voudront bien 
cxcuser a un etranger de ne pas pouvoir citcr les leurs, je vois les yeux 
intelligents et pleins do bicnveillancc de Sir Pardey Lukis, qui m’animent 
a dire que je ne parle ici quo pour vous presenter mes bommages per- 
sonnels et pour vous assurer de la part de vos coirfreres portugais P ex- 
pression do la plus entbousiaste admiration qu’ils ont pour I’oeuvrc 
scientifique _ qui ont accompli les sujets de la tresbaute et tres puissantc 
Majeste Britannique, Empereur des Indes. 

Tbe President explained tbat as all tbe papers bad been circulated 
to delegates tbey would be taken as read. Tbe Conference tben proceeded 
to discuss tbe various papers regarding “ Tbe Italian system of reclama- 
tion of land by silt deposit witb reference to tbe mitigation of malaria.*’ 

Tbe following arc summaries of tbe papers. 

(1) REPORT ON THE CONTROL AND UTILTZaTION OP RIVERS AND 
DRAINAGE FOR THE FERTILIZATION OF LAND AND MITIGA- 
TION OF MALARIA.^ 


BY 


SIR EDWARD BUCK, K.c.b.l., ll.d. 

Tlie utilizatioix of silt for the fertilization of land has been carried 
out on an important scale in Italy since the twelfth century, many hun- 
dreds of square miles of unwholesome depressions of poor soil having 
been rendered healthy and fertile by silt deposit previously to the uni- 
fication of Italy, 

Since tbe unification in 1862, tbe Government lias undertaken a still 
vider campaign against malaria tbrougbout Italy by tbe agency of silt 
deposit combmed witb drainage. There are now 249 projects in band, 
ering an area of 4,300 square miles, of wbicb nearly half are approach- 
ing completion. 

„ annual expenditure on these projects has increased from about 
lo to about 50 lakhs m rupees a year ; 9 million sterling has been ex- 
jjcnded iR 4-, 5 cars. Barber operations have, some of them, been un- 
rciuuneratiye owmg to inexperience and political interruptions. But 
^re recent works have, many of them, been highly profitable, returning 
20 per cent, on capital outlay. ^ j r & 

results have been achieved by securing the control of tbe rivers 
and of the dramage system in the plains tbrougbout the country. 

u addition to the operations conducted by Government a large num- 
out by associations of private owners witb or 
official ass:mtance. But whereas tbe primary object of tbe 
of malaria, followed by fertiUzation of land, the 

L ^ pi^pate owner is agricultural improvements, 
followed by improved sanitation. ^ 

century a system has been developed of securing tbe 
vpaSFi ^ ® and dramage in the bills, by wbicb erosion is pre- 
good soil ^ ravines and depressions are converted into fertile belts of 

IvmJkmSln'rtf usefully applied to India ? As regards low- 
i^g lands in tbe plams the re are two distinct issues ; ( 1 ) the expulsion 

* Volume n. 
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or diminution of malaria, (2) the fertilization of soil. The first object 
can be partially effected by drainage, and it is noted that a large drainage 
scheme for this purpose is under contemplation in Bengal. But to use 
the Italian expression, the lowering of the level of water should he comhined 
with the raising of the level of the soil. How the two systems are combined 
in Italy requires a study of Italian methods (which are the result of 
centuries of experience and development) by competent engineers. 

At a recent Agricultural Conference in Italy it was “ resolved,"’ 
that although drainage might be desirable for the rapid conversion of 
unwholesome into wholesome tracts, it would be a “ grave error ” not to 
follow drainage, wherever possible, with silt deposit. 

The virtues of silt de2)osit are not unknown in India. In 1893, I was 
permitted to issue a circular eziquiring how far the practice of using silt 
deposit prevailed. The answers imply that in some xzarts of the country 
the cultivators use it with or without official htdp, but that in most Indian 
districts little or nothing is done in this direction, and that nowhere 
was there any conqjrchensive scheme for the control of rhers and drain- 
age with the object of preventing malaria or of fertilizing land. 

Similar evidence was given regarding the control of drainage in 
hills and ravines for the prevention of erosion and for the fertilization of 
land. Sporadic work of the kind had been done in various places wuth 
or without official hcl2z, but no coinjarehensivc scheme had been under- 
taken in any province. A commenceizxent on an im^zortant scale seems, 
however, to have been made in the Bombay Presidency, where several 
lakhs have been granted for the control of drainage in hills and ravines 
as a famine work. 

Such works were recommended for famine relief in the first Famine 
Code, but have not been hitherto seriously utilized. It would seem 
desirable that they should be included in the jxrogra mines of famine 
relief works. 

The successful system referi'od to in iiaragrajih C develoiied in 
Italy for the control of drainage in hills and ravines is novel and un- 
known in India. This also seems to require study in Italy by eonqietent 
engineers. 

Another matter which is considered of imjioitauce by the agri- 
cultural authorities in Italy is the formation and training of coiqis of 
agricultural engineers as has been done in Germany and more recently 
in France. This question seems to deserve consideration in India. 

Next to water, the great want of India, especially of Upper India, is 
manure. Oilcake and bones, two of the principal manures of Europe, 
are exjDorted; stable manure is most of it burned. Chemical manures are 
too costly. It would seem to be a “ grave error ” not to utilize river 
silt, wherever available, as an additional manure sujjply. Both from 
Italy and India it is reported that good silt deposit requires no other 
manure for ten years. 

The immediate measures suggested are : — 

(1) The continued analysis of silt in rivers and canals when in 

flood after heavy rain. 

(2) The deputation of a competent engineer or engineers for the 

study of methods in Italy. 

(3) The construction of drainage maps, on the inexpensive system 

explained in the report. 

(4) The general discussion of the questions involved at the annual 

agricultural conference in February 1907. 

Further questions may be brought under consideration in later 
years, such as : — 

(5) Whether the silt of Indian rivers and canals, especially in 

sub-Himalayan tracts, can be profitably utilized. 

(6) Whether notoriously unhealthy tracts, such as the Terai, can 

be treated on Italian methods for the checkmg of malaria. 
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(7) WlietLor schemes can be prepared for inclusion in famine relief 

programmes. 

(8) How far existing canals can be utilized for the distributioir of 

fertile silt. 

(2) REPORT ON UTILIZATION OP SILT IN ITALY. 

With Siq^plnneatay j/ Note * 

BV 

Mr. FT. Hrrrox. 

As a result of the recommendations of Sir Edward Buck, k.c.s.t., 
the author was sent on deputation to Italy to study the methods 
employed for the utilization of silt for the mitigation of malaria and the 
fertilization of land. 

The engineering and agricultural aspects of the question are fully 
described and discussed. 

The term honificazione means, in a general way, the improvement 
of the land, either from an agricultural or hygienic point of view, or from 
both together. The works themselves are called bonifiche, and consist 
essentially in the hydraulic regulation or systematizing of the tract of 
country to be improved, by regulating the courses of rivers and torrents, 
by systematizing their mouths, by erecting embankments to prevent 
inundation, by raising the level of low-lying lands, by filling iip stagnant 
pools of water with silt derived from the turbid waters of rivei's or 
torrents, by means of pumping, by filling up borrow pits along the line, 
roads, railways or canals with silt wherever possible, or, if not possible, 
by providing proper facilities for drainage. 

By the Itahan Act of 1900 the works are divided into categories. 

(a) The more important works of drainage and colmata (the term 

cohnata means the process of depositmg silt on low-lying 
lands) which have in view a great hygienic or agricultural 
amehoration of the condition of a tract of country. Such 
works are carried out by state or provincial agency. 

(b) Works in which private interest is either dominant or ex- 

clusive. 

The methods of financing the schemes and the various factors to be 
studied in the preparation of projects are described. 

Section II of the paper gives detailed descriptions of the Bonifica- 
zioni works actually visited by the author at Ostea, Foggia, Capua, 
Grosseto, Eevenna and Eagazzenna. 

Section III is devoted to a description of the system of reclaiming 
ravines and stopping erosion in the hills, a system known as colmata 
di monte, which has for its object the utilization of the force of the 
waters for the removal of the objectionable ruggedness, whether concave 
or convex, and for modifying or rendering the slopes more uniform. 

In Section IV the author discusses the conclusions to be drawn 
from the Italian \yorks. The question of the applicability of such works 
to India is examined, and the silt-carrying capacity of Indian rivers 
compared with Italian rivers. 

Indian rivers do not contain anything approaching the volume of 
silt to bo found in Italian rivers. In the Jumna-Ganges Doab any 
largo schemes for reclamation would not prove financially successfuL 
It is quite possible that in some parts of India, particularly towards the 
sea -coast, where the physicial conditions may approximate more closely 
to those found in Italy, large reclamation schemes are practical. . 

In reference to the question as to whether notoriously unhealthy 
tracts such as the Terai can be treated on Italian methods for checking 
malaria, the author concludes, at all events in the Kumaun-Terai, where 
he has had much experience, that such methods would be unsuccessful. 

♦ Yolum© II. 3 
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Still much could be done in other ways to mitigate the evils of 
malaria. 

As regards colmata in the hills, it is doubtful whether it is generally 
adaptable to India, but it is worth a trial, especially in the neighbourhood 
of large towns where intensive cultivation with irrigation and manure 
can be practised. There are also many places in the ravines bordering 
on the Jumna where the land could be built up with a series of silting 
basins as described in the text. The author is convinced that the 
prol)lem to be solved in many parts of India is not that of capturing 
the silt after it has found its way into torrents or rivers, but to •prevent 
it getting there. 

Sir Edward Buck has submitted as one of the questions for consider- 
ation, whether schemes can bo prepared for inclusion in famine relief 
programmes, and the writer considers that a system of village relief 
works for the embanking and terracing of fields in tracts like those 
bordering on the Jumna would be eminently suited as famine relief 
works. 


(.3) REPORT ON THE COLHATE DI MONTE OF ITALY.* 

BY 

Mb. F. CLAYTON. 

The injurious action of rainfall on hill-sides in washing off the good 
surface soil and forming ravines and landslips, is an evil that has long 
claimed attention in Italy. Many attempts at rectifying the evil have 
been made by methods of sub-soil drainage, contour drainage, and systems 
of contour ploughing, with the banking up of depressions and ravines. 
By these means the irregularity of the hill-sides is reduced and cultivation 
of the slopes between contours is made easier. When the minor depres- 
sions have been filled up the land is then considered to be systema- 
tized. 

The detailed description of these processes and the author's personal 
observations are given, and the text illustrated by diagrams and j)hoto- 
graphs. 

The important question is raised as to how far the Italian methods 
of reclamation and improvement of hill-sides can be applied to Indian 
conditions. The rainfall in India is so much greater in intensity that, 
although to some extent the methods are capable of application, they 
must be more expensive owing to the masonry works that would be 
necessary. Nevertheless, they could be usefully adopted in the gradual 
reclamation of the ravines along the borders of the kliadirs of many of 
the larger Indian rivers. 

(4) NOTE ON THE SILTING UP OP THE BI3TUPUR BHIL AT 

BERHAMPUR. 

Bsr 

m.\.tor w. \v. clejif.sha, t.m.s. 

The fiood water of the Bhagirathi river is ad mil ted into the Bislupur 
bhil and after depositing its silt is drained off. , 

The note gives the extent of the annual depositions of silt, and it is 
estimated that it will take 16 years to silt up the bhil entirel}'' , and rondtu’ 
the area available for cultivation throughoiit the year. 

Sir Edward Buck, in introducing his paper, said: — The rexrorls 
on the table by myself and Mr. Hutton indicate sufficiently the great 
work acconiplishcd in Italy during recent centuries, cincl being cuiriccl 
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on with greater persistence than ever at the present time, with the 
piimary 'oh-ject of mitigating malaria and the secondary object of 
creating fertile lands. 

One of the greatest, if not the greatest, of Italy s geniuses, 
Leonardi da Vinci, led the way by pointing out in the 53id chapter of 
his oTcat woik on the uses of water, how the soil of file liighei- levels 
shouTd bo spread over the lower levels in order to render them fertile 
and purify the air. This is the principle upon which all subsequent 
operations in Italy have been based. Purifying the air meant, though 
Leonanli did not know it, the getting rid of the mosquito. Obviously 
ihe first step was 1o harness the rivers and to control their waters so 
as to oblige them to deposit their silt, whenever it was worth deposit- 
ing, on malarious depressions. 

In 1900 I was allowed by the Government of India to make a tour 
round Italy in order to see what had been and what was being done. 
It was found that the extent of country under recent and present treat- 
ment was 4,300 square miles, independent of an unknown area of some 
thousands of square miles dealt with by drainage or by deposit of silt 
in past centuries. From one celebrated inland valley (Val di Chiana) 
of 800 square miles, it was officially reported at the end of the 18th 
ccntiiiy that malaria had been finally expelled. “All the transformations 
have been due," it was written, “ to the natural deposit of silt spread 
over the land by lateral streams directed more or less by man.” At the 
time of my visit in 1900 there were in operation just 249 separate works 
in different parts of Italy. 

Naturally what I had seen in my tour led to the question how far 
similar work could be undertaken in India, and 1 suggested to the Govern- 
ment of India that a competent engineer should ho sent to examine tho 
Italian system from an engineering point of view, a snggestiotr which led 
to the deputation of Mr. Hutton whom I had the pleasure of accompany- 
ing round Italy. Eventually tho Governnaent of India committed the 
task of having experiments tried, to the Government of the United Pro- 
vinces, and Mr. Hutton, whose excellent report is before you, will bo able 
to tell you to what extent these have been carried out. As far as I can 
learn, Hioy have as yet been confined to what are called silt traps designed 
to fill up depressions on tho borders of canals. 

In discussions on tho subject of harnessing the rivers of India on 
the Italian system I have often been mot by the objection that the 
game would not be worth the candle, that the floods of the monsoon 
are less easy of management, and that the cost of harnessing would be 
excessive. It could not, however, he urged that the smaller rivers could 
not be brought under control in view of the fact that our splendid 
engineers have successfully “ harnessed” (I commend that Italian word) 
the mighty rivers of North India. The objection is entirely one of cost. 
I venture to contend that this objection cannot carry much weight until 
reasonable experiments have proved it to be valid. 

The primary object of the Italian operations has been the extinction 
or mitigation of malaria. The fertilization of land which holds the first 
place in Leonardi da Vinci’s treatise is not recognised by the Italian 
Government as an object justifying state action in the temporary 
occupation of private estates. But the health of the people is considered 
paramount above all other considerations and when there is malaria, 
Government steps in and takes up the land until it is cleared of malaria. 
So it should be in India if, as in Italy, the money can he found. For- 
tunately experience in Italy has now led to a remunerative system and 
there are strong reasons for believing that such might be the case in many 
malarious tracts in India also. 

The primary, if not the sole, object of Indian canals has been, and 
is, irrigation. Fertilization of land and mitigation of malaria have not 
been thought of. On the contrary, land has been impoverished, produc- 
tive powers of soil lessened, and malatia increased. It is unfortunate 
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that when the eailier canals were planned no detailed maps of the 
drainage of the country existed, and that what was called tire fir tree 
design was adopted without knowledge of the harm that would be done 
by interference with the natural drainage. In the fir tree plan, branches 
were led out from the trunk canal every 3 miles or so in parallel lines, 
without regard to the surface drainage of the country. 1 may give 
as one example (there are many others) my own experience on 30 miles 
of the Ganges Canal, in a tract in which 1 was settlement officer. 
The fir branches traversed obliquely the natirral drainage of the country 
and contirrually caused swamps (with consequent malaria) which was 
ruining many villages. I represented the matter to Govenrinent with 
the result that the existing branches were broken up and new orres 
constituted orr minor watersheds. I have a special object in drawing 
attention to this particular ease because my discovery of the many 
places in which similar swamping and increase of malaria occurred, was 
due to my having had drainage maps made iir every village on the 
simple and inexpensive plan explained in Appendix D of rny report. 
Possibly the maps indirectly saved in this case many lives. 

It may be noted that on page ■24 of my report before you, the 
suggestion was made that similar maps should be made through- 
out the provinces. I am not aware, however, that any steps have been 
taken in this direction. But I am quite sure that no important scheme 
of drainage control can be undertaken in comiection with the mitigation 
of malaria mrtil detailed drainage maps are forthcoming. What I would 
now venture to suggest is, that not only should these maps be made, but 
that they should, when made, be utilised for the construction of a malaria 
map based on the statistics of the greater or less prevalence of malaria 
in each village or group of villages. These data combined with the 
drainage map would quickly indicate tracts in which a higher percentage 
of malaria cases was associated with surface depressions. It would then 
become the duty of the engineers to consider whether the depressions 
could be silted up. The feasibility of constructing such maps at an 
insignificant cost was, as indicated in Appendix D of my report, proved 
by the application of the system to the whole of the Cawnpore district, 
some 2,000 square miles, by Mr. F. N. Wright, Settlement Officer, and 
though his map has been lost, a section of it, which will serve as an 
illustration, survives in Colonel Clibbon’s manual. It is obvious that 
such maps would be useful for many administrative, engineering, and 
agricultural purposes independently of a malaria survey. 

I notice for instance that in an iuteresting paper on drainage for 
agricultural purposes. Professor Howard of Pusa insists on the necessity 
of such maps, advocating, indeed, the system to which I have referred. I 
venture now to hope that the support of this Conference will be given 
to the furtherance of the scheme. 

Reverting to the wider project of harnessing streams on the Italian 
system, it is no doubt wise, before making attempts on minor rivers, to 
commence by utilizing the elaborate canal system by which the waters 
of the greater rivers already harnessed are distributed — a beginning has 
indeed been made. But I would represent that the scientific organization 
so splendidly arranged in Italy has not as yet been systematically estab- 
lished m Indian experiments. It will be seen from the reports of Mr. 
Hutton and myself, that the key to the Italian success is the seizure of the 
earliest silt brought by floods after rainfall, and that the greatest care is 
taken to test the character and value of every ounce of silt deposited by 
river or canal. It is of course, from a medical point of view, immaterial 
whether a depression is filled up with fertile soil or with agriculturally 
useless sand. But it is obvious that the enormous funds required for 
any extensive works would never be granted by the financial departments 
in India, unless there were some prospect of a financial retmrn. Italy, 
it is true, scorned expense. The health of the people was the paramount 
consideration. But the experience and wisdom of the engineers have 
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now succeeded in making the operations profitable, but only on condition 
that the upper stratum of silt deposit is good and fertile soil. 

Major Buck, with whom I recently inspected a silt trap of nearly a 
square mile in the district of Karnal, of which he is Deputy Commis- 
sioner, will give you figures which indicate that an expenditure of f of 
a lakh would, if ' the principle of good silt at the top be considered, 
give a return of 5 to 10 per cent. 

That there is an enormous quantity of good soil washed down the 
Himalayan slope by the earlier floods ; that nearly the whole of it is 
carried into the larger rivers and sea ; that it is lost to the agriculturists 
who, as Professor Howard has written, want nothing so much as this very 
manure, are facts which are sufficiently patent. So far as this good soil 
can be saved it will add to the wealth of the country, and surely every 
attempt ought to be made to secure it, especially if at the same time it 
can be utilized to keep down mosquitoes and malaria within restricted 
limits. Mr. Hutton has dealt elaborately and instructively with the 
problem of obtaining silt from the distributaries of canal water in Upper 
India and fully recognises the necessity of using the best of the soil which 
they carry. But I am disappointed with his, to me unexpected, conclu- 
sion, that the earlier floods, richest in fertilising silt, cannot be used 
because the canals are then being fully worked for other purposes. 
But this is just the silt we want. This is just the silt for which the 
Italians eagerly watch when showers fall in their little mountains. It 
is not, however, a question which there is time to discuss further now. 
I can only urge that whenever good silt is brought down from our hills 
it should be as far as possible utilized, and that the permanent advant- 
ages of health and fertility should not be lightly subordinated to the 
temporary advantage of irrigating crops at a season when the principal 
harvests have already been gathered. But I congratulate Mr. Hutton 
in having given such close and earnest attention to the subject. 

In conclusion, I hope that I shall not be considered impertinent if I 
suggest that one or two medical men should be allowed to visit Italy and 
see for themselves what magnificent results have been obtained in that 
country. Should this step be taken, I shall be glad to be permitted 
to give assistance in the way of information and introductions. 

In the meantime, I trust the Conference will join in supporting the 
proposal for drainage maps as a necessary basis for a satisfactory 
malaria survey, and will recommend that there should be some central 
authority responsible for maintaining the promotion of progress in 
honificazioiie throughout India. 

The President said he had just received from Professor Howard of 
Pusa a brief note on some work that he had done there, and requesting 
that he might be allowed to explain briefly the experiments he had been 
conducting at Pusa. 

Professor How^d : One of the great arguments against drain- 
age as an anti-malarial measure in rural India is the expenditure 
involved. If, however, it can be shown that drainage increases verv 
materially the crop-producing power of the land, and can be carried out 
at a small cost, the financial objections disappear. Further, a drainage 
system which adds to the income of the cultivator, and also increases the 
revenue-producing power of the country, will be as popular an anti- 
malarial measure as can well be devised. In the present note an account 
IS given of a system of surface drainage suited to the local conditions of 
considerable tracts of India. In Bihar the method has already been 
taten up at several centres and has proved of the greatest agricultural 
value. ° 

The need of drainage in the monsoon tracts of India is very great, 
hi very year the country sustains a large annual loss of crop due to the 

point is hardly realised at present, but it 
wiU be understood when it is remembered that most of the rainfall is 
compressed mto four months of the year. Under such circumstances 
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the land remains wet for long periods at a time. The proi^er proportion 
of air and water in the soil 021 which fertility depends cannot ho main- 
tained. There is too much wal^r and too little air, and in conseqncjice. 
the feriility is destroyed, probably due to a loss of available nitrogen 
by denitrification. 

The anioiint of loss of crop due, to water-logging was determined 
at Pusa in the mhi season of 1910-11. Ojie of three plots of wheat laud 
was kept water-logged during the month of Sejitember and then 
allowed to dry. Afterwards the three plots wore treated alike and 
sown with wheat hi the ordinary way. 

The yield in bushels per acre obtained was as follows : — 

1. Plot water- logged m Sejitembor only .. lo" 00 bushels. 

2. Normal plots (average) .. .. 31*79 ,, 

Thus the effect of water-logging for a month was a loss of wheat 
of just over 16 bushels to the acre, or what is usually regarded as a full 
crop in this locality. The above is not an isolated example of water- 
logging, but has frequently been observed at Pusa and at other places in 
the Gangetic plain. 

To prove that the loss of fertility which follows water-logging is 
due to a destruction of available nitrogen, a strip of land down the middle 
of the three plots was manured with nitrate of soda before sowing. The 
yields in bushels per acre on the manured strip w*ere as follows : — 

1. Water-logged in September, manured with nitrate 

of soda . . . . . . 26*17 bushels. 

2. Non-water-logged plots manured with nitrate of soda „ 

(average) . . . . . . 31*22 

Nitrate of soda, therefore, increased the yield of the water-logged area 
by 9*62 bushels per acre and had practically no effect on the normally 
managed plots. 

These figures are of considerable interest to India. It requires no 
great imagination to realise what they mean to the country if any con- 
siderable area is in need of drainage in ordinary years. The losses diic 
to water-logging can in many cases be prevented. Wherever surface 
drainage can be carried out, loss of crop due to water-logging need not 
occur. A method of drainage has been devised at Pusa for this purpose 
which is now being actively taken up in Bihar. The system consists 
in dividing up the land to be drained into suitable areas from one to 
five acres in extent. These areas are then surrounded by trenches 
and the edges of the ditches are put down in strips of grass about 
two feet broad, the level of the grass borders being about one inch 
above that of the field. The field ditches connect with larger trenches 
which act as small drainage canals and carry off the surplus rainfall 
either to rivers, nullahs or to the low-l}dng rice fields. The cost of 
digging the ditches and planting grass on the borders of the trenches is 
very small. To carry out the system a rough drainage map is essential. 
This can best be made by marking on an ordinary map the directions in 
which the rain runs off the land during the monsoon. This is a bettor 
and cheaper method than that of taking levels. 

The advantages of this method of draiuage are very great and are 
as follows : — 

(1) Water-logging is prevented. A great increase in _ crop, parti- 
cularly in the low-lying land, is at once obtained. This is illustrated 
by the continuous wheat plot at Pusa. This plot, which fornierly 
gave poor yields of wheat, has gone up in crop-producing power since it 
was drained, and although cropped with wheat every year for the last 
seven years without manure, shows no loss of fertility. 

(2) The cost of cultivation and weeding is decreased. Drained 
fields are easily kept free from weeds during the monsoon, and can be 
prepared for mbi crops much more quickly and cheaply than ordinary 
undrained land. In wet years this is a very great advantage as the 
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low-lying wet lands wliicli are undraiiied can never be got ready in 
time for a full crop to be obtained. 

(3) The fine soil or silt is retained on the land. At the present time 
in the alluvial plains of India large cxuantities of fine soil are every year 
carried away by rain- wash into the rivers and low-lying areas. This 
means great diminution of fertility as the loss of this fine soil lowers the 
water- holding capacity of the land. Further, the rivers tend to 
get silted up and their drainage capacity is lowered by the extra 
work of transporting the silt. Under the Pusa system of drainage 
the fine soil is largely retained on the fields. The grass borders 
stop the run off suf&ciently to allow the water to deposit the silt 
before flowing over into the ditches. Slight slopes drained in this 
Avay in a short time become a series of terraces. Some measure- 
ments made at Pusa this cold weather will show the enormous 
value of the system in chocking the loss of silt. Plot I in the 
northern trial ground is rectangular in shape and slopes from south to 
north and is 94 feet wide. It was drained in 1909. In January 1914, 
the northern edge had been raised 6*5 inches above the original level. 
This is a plot of light land and on such areas the loss of silt is greatest. 
Plot II of the pentagonal field is also rectangular in shape and slopes from 
north to south. It is 194 feet wide and was drained in 1909. In January 
1914 the south edge was 4*5 inches above the original level. The soil 
in this field is moderately heavy and so the loss of silt is less than in the 
first case. 

From the agricultural standpoint the great advantage of this drain- 
age system is that it enables the cultivator to control the rainfall and to 
retain his soil. In wet years he can get rid of the extra water and in dry 
years the fields can be embanked and all the rainfall held on the land. 
That the system can bo taken up on the large scale is shown by the 
following report, dated 3rd January 1914, received from the manager 
of the Dholi estate in Bihar : — 

“During the past year I have applied the system of surface drainage 
to some 40 bighas and I intend to extend it to the whole of my factory 
Zerats here and at the outworks. The lands which I drained in this w*ay 
thisyear were formerly, in a wet year, more or less water-logged, the 
whole of the rains owing to the water from the higher lands draining into 
them.^ This year I was able to cultivate and keep them clean all through 
the rains, and even after the late rains which wo had this year, I was 
able to sow wheat in them before the end of October.” 

Any scheme of drainage will pay its way agriculturally and the anti- 
malarial benefits will, so to speak, be thrown in. 

IVIajoe C- H. Buck said that he bad been, for the last six years, in 
a district in the Punjab where silting had been done in a canal with the 
express object of reducing malaria. He then read to the Conference the 
following note in silting operations in the Western Jumna Canal. 

“ The Western Jumna Canal flows, from its head-works atTajiwala 
as far as ^mdri, in an old bed of the Jumna skirting the old high bank. 
It formerly continued in that channel past Karnal, and made the 
plaw so unhealthy that in 1843 the troops were removed from there to 
Ambala. It was not until 1881 — 86, however, that steps were taken 
to rernove the evil. The main branch of the canal was then realigned 
from Indn and carried along the high ground west of Hamal. This 
called an immense improvement in the health of the villages below 

In 1892 the Sirsa Branch was taken ofl from Tudri and, in order 
to giy® 1 9' ^P!^y > banks of the canal in the old channel were raised 

and the water backed up by a regulator. Since then there has been 
. above Indri and stagnant swamps have formed in 
al the villages skirtmg the canal. Spleen disease and malaria have 
prevailed there, and cultivation has also been injuriously afEected 
except in seasons of drought. 
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Ill order to do awa)'’ witii tliobc evils fclirco inctho{l'5 iverc consideiod : 
first, the further rc-alignnicnt of the canal above Iiidn; bCcoiKlly, the 
treatment of the bed with impervious matter; ami k.stly, the coiisti ac- 
tion of silting reaches. The former was too expousiro, the second was 
found impracticable, and silting was favoured . 

In 1899 the first silting reach, about 3 miles long and a quarter mile 
wide, Avas opened on the right bank by Clihala 1111(11 ; this v’as closed 
in 1903 and the area thus reclaimed has since been legularly cultivated. 
Before this silting reach was opened the deatk-rate oi the neighbouring 
Aullages was over 50 per thousand ; since the reach ivas closed it has gone 
down to 40 and the population has been almost staiioaiary. 

In another group of villages situate on the left bank further clown 
the canal, where there has been bad percolation and no silting, the 
decrease in population during 1901 — 1911 nms 27 per cent. 

In a third group situate one or two miles away from the canal 
tho death-rate was 53 per thousand, but in 1910 a silting reach was 
opened between these villages and the canal, and during the years 1911. 
1912 and 1913 the death-rate has beeir only 37. Tins, group had lost 30 
per cent, of their population in the ter years prior to the silting. 
Further silting reaches are now being started in this unhealthy tract. 

The silting reach abor^e Indri was opened hi 1910i and closeti finally 
in 1912. It is 3 miles long and 1,100 feet avkIc, or 400 acrc.s in 
extent. The cost of maldng the cmbazikmeiit was about Rs. 60.000. 
The operations of opening and closing it, lire acquisition of the land 
and other expenses, amounted to about Rs. 15,000. The total cost Ava.s 
thus Rs. 187-8-0 per acre. 

The reach was kept open during tho hot weabher months April 
to October during the three years and carries tire wbo8c canal. It takes 
from 3 to 5 days to open and also to close tlio reach. It would bo possible 
to so select the time for closing the reach toAvards the end of the Ihii’d 
season, that the last layer of silt would be good soil. 

ily conclusions arc ; — 

(1) that AA'hcrc there is porcolalion from a ca nal, spleen disease and 

malaria arc pro A’aleut among the peoplcj and there is sick- 
ness arnoirg cattle ; 

(2) that cxcessiA’c percolation makes tiro laud unculturable : 

(3) that Avhere there is percolation aird the canal cannot be 

suitably rc-aligned, silting reaches .should be corrstructod 
as these reclaim the SAA'amps and rerrder the tract healthy ; 

(4) that toAvards the end of the silting opei ations the floods 

should be Avatched in order to select a time for closing, and 
thus to secure a good top drcissing. If this aa’ctc done, the 
land reclaimed could be let for Rs. 5 per acre for tho first 
five years, giving a return on expenditure of 3 per cent, 
and thereafter it Avould bring in over 5 per cent. 

Particular care should be taken to lay tho silt evenly, and tho final 
layer should be of good soil at least one foot thick. 

The Hon’ble Mb. Ramachandea. Rao Pantulu (tAbit said: I 
come from Madras, from that part of it which is A'ory much irrigated, 
viz., the districts of the Godavery and Ki&taa, AA'hcrc' canals have 
been made without attendant drainage, aixd all that has been said 
to-day by Sir Edward Buck, Professor HoA\'ardl and Major Buck confirm.s 
us as to the necessity for drainage maps. In the part of the country from 
Avhich I come, irrigation systems have been coustTueted and the only 
drainage that has been made is for the protection of crops, and not at all 
for the drainage of the villages whicli are affected by these large 
projects. 

A full description of tho condition of such villages is given in my 
paper, and I need not refer to the subject in detail except fox the 
purpose of insisting on the absolute necessity of drainage, and the 
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early compilation of drainage maps. All the diseases which aie 
desch’ibed as exist ing in the irrigated tracts of the Punjab aie prevalejit 
111 Madras, and I think that if anylhing can be done to mitigate these 
evils the subject certainly deserves the best consideration of this 
Conference. 

I The Hon'hle Mb. C. H. Hutton said : — I musi admit that in 
the early days of canal construction but little attention was paid to 
the natiiral drainage, and channels of the kind described by Sir Edward 
Buck were taken right across the country without reference to 
drainage or anything else. But during the seventies the evil of obs- 
tructing drainage became very apparent. Hot only must the 
obstruction of drainage bo avoided, but owing to the placing of water 
upon the land it has also been found necessary to improve the surface 
drainage of the country, and many lakbs of rupees have been spent on the 
Ganges, the Lower Ganges and Jumna canal systems both in improving 
the natural drainage and in digging surface drains. It is now thoroughly 
recognised by all irrigation engineers, that irrigation and drainage must 
go hand in hand. Sir E. Buck has laid stress on the importance of 
drainage maps. This has been recognised in the Irrigation Branch of the 
United Provinces for many years past. In fact, I think it was due to 
Sir Edward Buck himself that these maps were first started by Colonel 
Clibbon. 

Whenever any channel of any kind Avhatcvcr, whether a canal or 
distributary, is projected, a large shoot tracing of the village maps is 
made (16 miles to the inch), on which not only is the levelling work 
placed, but the flow off of the drainage of the country is shown by arrows 
from actual inspection. When this is done properly there can be no 
doubt in what direction the channel should run in order to avoid 
obstniction. 

With reference to my report and that of Sir Edward Buck on the 
utilisation of silt in Italy and in this country, I have put up a few notes on 
the works which have been undertaken on the canals in these provinces. 
I should very much like to point out that the conditions in these provinces 
are very different indeed from those in Ital}’. In order to carry out 
land reclamation by the process called colmata, three conditions arc 
necessary, viz., large areas to be dealt with ; large volumes of heavily 
laden silt water which can easily be diverted to these areas ; and a good 
command of levels to avoid handling the silt as much as possible. 

The proportion of silt in the rivers (they are really torrents) which 
are dealt with in Italy is something enormous. I am not aware that any 
other rivers in any other part of the world carry the same amount of silt. 
The proportion in several of these rivers in connection with the works 
which I visited was 1 in 10, which is very high indeed. The average 
maximum proportion of silt in the Ganges is 1 in 800. I once in the 
Ganges found a proportion of 1 in 30 or 40, but that was during the 
Gohna flood, when a huge volume swept down the Alaknanda valley 
owing to the bursting of the Gohna Lake. If there were a high pro- 
portion of silt in our rivers the lives of our reservoirs would be very 
short indeed. The proportion in the Bandelkhand rivers may be taken 
as about 1 in 1,600 as a maximum. The figures for the Ganges and 
the Bandelkhand rivers are very different from the figures given by mo 
in the case of the Italian torrents, and silting operations here are 
likely therefore to be_ very protracted. Another great advantage 
which obtains in Italy is the command of levels. In the silt traps along 
the banks of our canals we have almost invariably to handle a certain 
amount of silt, and this adds considerably to the cost. In Italy they 
are able to place the bed of the canal at its outlet into the silt trap 
at the level to which they desire to raise the land, so there is practi- 
cally no handling of the silt whatever. Another advantage is that the 
silt in these Italian torrents is of a uniform specific gravity, it is mostly 
clay and deposits itself in a very uniform manner. This is not the case 
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with the Ganges or Juiiiiia canal waters which contain a large amount 
of sand as well as clay and silt ; the deposit is not uniform and we have 
to dig channels every now and then and handle the silt. I would also 
call attention to Appendix 5. This is an analysis of the silt which may 
be taken as typical of what we get into our silt traps. The remarkable 
thing about it is the small proportion of clay and fine silt, while sand, 
coarse and fine, amounts to 83%. This compares very unfavourably 
with the analysis of silt in the Italian rivers which is given in my 
report. 

Mr. Robertson : — In Sikkim a system of terracing is in operation 
which bears some resemblance to that described by Mr. Hutton. When 
new land is being opened the trees are felled and rolled against the 
stumps so as to lie along the contours. Stumps not used for these sup- 
ports are then pulled up and hauled into position to pack up spaces 
between the trees. The ploughing is then done horizontally, so that the 
soil gradually shifts down to form terraces, with the tree trunks, stumps 
and stones as supports. Water is at the same time diverted from the 
streams to irrigate the terraces and thus incidentally to bring mud on 
to them. Sorrre bunding up of stream beds to form terraces is also 
done, but this does not seem to be a geireral practice. As a rule they 
are left pretty much as they were when covered with jungle. 

Eai Bahadur K. Bose said that thanks w'cre due to Sir Edward 
Buck and Mr. Hutton for their dibinterested labours in the cause 
of the countr)”. He thought the time had come when the scheme 
as outhned by Sir Edw^ard Buck and Mr. Hutton might be experi- 
mented upon in their own provinces, but how’^ far that would 
prove a success w’’as a question yet to be determined. In the riparian 
districts, especially of his pro\ince, the experiment might, with advant- 
age, be tried. There was an opportimity aftbrded by the breaches caused 
in the continuity of the embankment of the Daniodar river ; the 
disastrous floods in the Burdw’an district might teach them a lesson, and 
out of evil good might come. He w’ould explain the brief outline of 
the Daniodar river. There were embankments on both sides of the 
river, but the western bank w'as removed to the extent of 22 miles. 
There were villages on both sides of the liver, but the people in the 
villages on the side protected by the embankment sufl'ei‘ed more from 
fever than rhose living on the other side of the river where there was no 
embankment. On that side silt was deposited with such marvellous 
rapidity that within 10 or 15 years it had risen more than 12 feet, and as 
a result of this deposit of silt more land had been used for residential 
purposes, and malarial fever had considerably decreased. Figures 
spoke better than a mere statement of facts, and he hail a table of figures 
collected from the Sanitary Commissioner’s Office which show’ed that 
in the Sudder Station of Burdwan on the side of the embankment the 
fever was much greater than in the part wMere there was no embank- 
ment. 

Major W. W. Clemeshlv I think that in connection with 
another paper on Vital Statistics by Dr. Bentley we shall be told that 
there is an area consisting of about one-third of the Province which 
coincides almost entirely with our maximum total death-rate and our 
maximum death-rate from malaria. The parts of Bengal w^hich are 
flooded regularly by the rivers are virtually free from malaria, but there 
is no doubt that the area that is now passing from the zone of natural 
inundation is the one in w'hich malaria is rife and is very suitable for 
a trial of the method suggested by Sii* Edw*ard Buck. 

As regard the remarks of Mr. Hutton on the subject of silt, wre have 
been making a very careful study of the silt that can be obtained from 
the rivers in the Gangctic area, particularly that brought down by the 
Brahmaputra and the Ganges, and my figures incidentally correspond 
very largely with those given by Mr. Hutton. 1 do not quite know 
whether Mr. Hutton’s figures are by volume or by weight. Mine are by 
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weight, and we find that the maximum amount of silt we can ever Lope 
for in the riverain part of Bengal is, roughly speaking, 250 parts to a 
hundred .thousand by weight. We have got a large amount oi detail 
in Bengal, mostly collected by myself and my officers, which could, I 
think, be of considerable value in showing the quantity of silt that 
could be obtained in an average year. 

As regards the analysis of the silt, in our part of the world we get 
the fine silt which comes down from LTorthern India. Anyone who sails 
down the Ganges or any one of the large rivers can see at once the 
reasons for this. The rivers are extremely broad and there is very 
great variation in the current in different parts of the river. In parts 
of the river where the current is slow> the heavy silt precipitates very 
rapidly. The consequence is that the further the river proceeds the 
greater the proportion of fine silt there is. So that Bengal is reall}' 
extremely favourably placed from this point of view. That is to say, 
that only in the very height of the floods do we get a large quantity 
of sandy material. The major portion of the silt that we find in our 
rivers is extraordinarily fine, as all know if they have anything to do 
with the filtration of water. The trouble of getting rid of this fine 
silt, as a preliminary arrangement for preparing drinking water, is 
extremely great. 

In Bengal the silt we obtain is very fine, and has a tendency to 
set into a very firm and adhesive clay. The agriculturist will be able to 
tell us whether this is a desirable state of affairs from the point of view^ 
of agriculture and land generally ; from an observation of the Province 
it appears to be an extremely good fertiliser. In the parts of the 
Province where this silt is deposited there is no famine ; everybody is 
extremely well off, and the people can get magnificent crops on the same 
ground year after year with the minimum of agricultural labour. 
\Ve have been trying this method of bonificazione in one place by making 
use of the Bhagirath water in a bhil near Berhampur. The object of 
that is to reclaim the land. It is a long straggling sort of depression 
which is no use to anybody at all, and from its nearness to a comparatively 
thriving town, is probably a source of a considerable amount of malaria 
and ill-health generally. The progress has been extremely satisfactory. 
We have raised the level of the bhil very considerably — the most 
favourable part of it about 2 feet, and the least favourable a matter 
of two inches. The work has, I believe, been an entire success from a 
malarial point of view. I should like to see an experiment on a very 
large scale tried in one of the many extremely suitable places which we 
could provide in the Province of Bengal, and I think it would not only 
be of benefit from the agricultural aspect of the question, but also from 
that of the health of the people. 

Major S. R. Christophers : — ^None of the papers to-day have 
dealt practically with the malarial side of the question. I have a few 
words to say from that point of view, leaving the engineering side alone. 
Even if silt deposition be thought of only as a means to increase the 
agricultural value of the land, it would still be a measure looked upon 
with favour by the malariologist because we now know that with in- 
crease of prosperity there is diminution of malaria. But for the present 
we want to look at it from a more direct point of view. 

Three questions naturally present themselves. They are : — 

(1) What do Italian malariologists, those who know the modern 

notions about malaria, think of the value of the method 
of cohnata ? 

(2) Supposing that the general opinion in Italy is that silt de- 

position is an important anti-malarial work, are there any 
reasons why they should not be equally valuable in India 1 
and 

(3) Sxipposing it is valuable, to what particular conditions are 

you going to apply it ? 
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With, regard to the first, of course, there is a general opinion that this 
method is a very good one, and the fact that the Government of Italy, 
which has had much experience, is carrying on such work so extensive ly 
makes one conclude that it is certainly thought to be beneficial. There 
lire also observations by malaria men, observations by Rossi, 
Guarnieri and others. Professor Celli has made a number of state- 
ments about this method. 

On this map (shown to the Conference), I have marked the chiet 
areas in Italy where colmata and associated works have been carried 
out. The Valles de Chiana operations seem to have been extremely 
successful and similarly the Tuscan Maremma. In regard to the 
Roman Campagna there are some very interesting remarks by Professor 
CelH. He is discussing the relative merits of the two methods, and 
regrets that this system — that of silt deposition — has not been adop- 
ted here. 

I think on the whole one can say that colmata is considered to be 
a very beneficial measure and- its chief drawbacks are the great length 
of time it takes, and the fact that there is some possibility that malaria 
may be actually increased whilst the operation is in progress. 

With regard to the second question, — ^would such operations be 
equally beneficial in India ? In the first place, the conditions in 
regard to rain are quite difierent. In Italy the rains, I understand, 
are during the cold weather ; these operations are in*progress, there- 
fore, at a non-malarial time, and the Italians are very careful that 
there should be no water lying about during the summer when 
malaria may be spread. It may be that in Northern India the work 
would have to be carried out during the very period that is suitable to 
malaria, and that may be found to be an important modifying factor. 
Another important point is that as regards malaria Italy and India 
are under different zonal conditions. If one looks at the distribution 
of malaria in the world, there are three very markedly distinct 
zones which have very definite and important characters — 20 degrees 
and 40 degrees of latitude are a good rough guide to the limits of 
these zones. An important character of malaria in the northern or 
temperate zone is that it is practically confined to sea-level. A few 
hundred feet above sea-level may suflElce to do away with it and it 
is generally associated with rank swamps. Another feature of this 
zone is that malaria has practically disappeared from large portions 
of it. England is a noted instance, but all through Europe there 
has been a steady diminution in malaria. 

The second zone is almost the antithesis of the first. In the first 
place, it occurs up to 5,000 or 6,000 feet. In the second place, it pays no 
attention to marshes. It is very often extremely bad in very dry places, 
and there is no known instance in which malaria has been abolished. The 
whole of the northern part of India comes well within the zone to which 
I have referred, so that one might well find that things which worked 
wonders in Italy might be not quite so good in India. 

There is a third point also which might turn out to be still more 
important. In Italy the carrier of malaria is A. maculi'pennis, while 
in Tnrlia, there are a number of species but more especially A. culicifacies. 
Malcohn Watson, when he was dealing with low-lying land, found that 
mere drainage and cutting down of forests suJSiced to banish malaria. 
That was because he was dealing with a species of carrier which could not 
stand that amount of interference with its habits. But when he came to 
hilly country he could make no impression at all because he was there 
dealing with another species, which could withstand his methods and 
which he could not affect at all. A, nuictdi'penms is a species which seems 
to like very definite swampy conditions. On the other hand, A. culici- 
facies loves everything in connection with canals. In India there are 
certain species ready to make use of any particular condition they 
might find. A, culicifctcies would rmdoubtedly be a species which would 

( 33 ) 



Coluo into great piojniiieiico if we oiu'c started liaviiig large <iuaiititie.s 
of standing water in couuoction witli canals. 

The third point is what conditions in India .sccju specially adapte< I 
to this method t First of all, Avith regard to tin* great plains of India, 
J gather from Mr. Hutton thal tlie method is not suited to say tin- 
Punjab plains or the United Provinces, and it would be a very serious 
matter if that were so, because the great Indo -Grange tic plain supports 
nearly half the population of India and from the prevention of malaria 
point of view it is the most important. However, I gather from Major 
demesha that towards the east the method Avoiild be more suitable. 

Another point which affects Southern India relates to the purpost 
to which reclaimed land would be put. It would appear that such land 
would be ear-marked for rice cultivation. One cannot imagine any 
such land which would not be wanted for rice cultivation. Then we 
should have to consider the question whether rice cultivation on an 
increased scale would be bad or good. 

A portion of India which has been mooted as likely to benefit from 
silt deposition is the Terai ; but Mr. Hutton says that his experience of a 
portion of the Terai was not favourable. As regards the Darjeeling 
Terai and the Duars Terai, I do not think that it would have any applica- 
tion there at all. The whole place is given over to tea gardens and I do 
not think it would benefit. The part of India that seems to me to 
call for this method of treatment is the sub-montane tracts, more 
especially in the north-west where the sub-montane areas come 
into the epidemic zone. If one takes, for instance, a district like 
Gujrat, one sees at once how similar in position it is to the Italian 
zone of reclamation. It is also in the great epidemic zone of India, 
and anything done in this area to diminish malaria must be highly 
advantageous. I have had some figures showing the enormous hi- 
crease of death-rate in Gujrat which rises to nearly ten times tlio 
normal during malarial times. It would seem, therefore, that Gujrat , 
Sialkot, and other places like that, are eminently suitable for tliis 
method of malaria prevention. 

Another point is the inadvisability of thinking too strictly of silt 
operations only. Silt operations go along with drainage, with embank- 
ments of rivers, etc., which come under the name of hydraulic 
improvement, and I think that in India too something of the same 
sort should be attempted. 

Db. Bentley At the last Malaria Conference I called at- 
tention to the fact that a connexion could be traced in certain areas in 
Bengal, between sod e:^austion and the gradual intensification of 
malaria. Investigation in certain areas which showed a steady and 
progressive loss in population, associated with a high degree of malarial 
infection, brought to light the fact that a great reduction in the fertility 
of the soil had occurred, appareutly as a result of the cessation of sill- 
bearing inundations from the Ganges or its distributaries, and the efiect 
had been to diminish the returns from the land, bring about increased 
mortality, stimulate migration, and reduce the cultivated area ; and 
indirectly lead to an intensification of malaria. 

During the past twelve months I have continued my observations 
and have succeeded in collecting a mass of data which appear to supporl 
the view : 

(1) that in the deltaic areas of Bengal stiU subject to inundation 

by silt-bearing river water, malaria exists to so slight an 
extent as to be almost negligible ; 

(2) that deltaic ^ areas which have been deprived of natural 

fertilizing inundations have become intensely malarious 
and unhealthy ; and 

(3) that measures on the lines of those suggested in Sir Edward 

Buck’s paper, which proposes to utilize river silt for the 
fertilization of the soil and the mitigation of malaria, 
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oilei’ tliG greatest hope of success in Bengal and appear 
to be specially applicable to this part of India. 

Bengal is mostly a delta or rather it is made up of many^deltas. 
But in the past the exact significance of this fact appears to have been 
overlooked by those who have sought to explain the occurrence of in- 
tense malaria in Lower Bengal, or have suggested measures for combat- 
ing the disease by drainage, etc. In a delta the physical character of the 
country is essentially different from that of other parts. Take the rivers ! 
in a delta a river no longer receives tributary streams, but gives ofi dis- 
tributaries. The land instead of sloping gently towards the river, 
slopes away from it. The water instead of flowing off the land into the 
rivers, flows from the river over the surface of the country. And the 
river channels instead of being the natural drainage channels of the 
country resemble a net-work of high level canals, which every flood 
season, pour over the surface of the land a wealth-producing stream of 
silt-bearing water. 

Now this is the condition of what may be termed a living delta. In 
delta tracts there often appears to be a condition of great prosperity, 
an exceedingly dense population, owing to the extraordinary fertility of 
the soil, and little or no malaria. 

In India, so far as 1 am aware, all living deltas are wonderfully im- 
nuuie from malaria. The deltas of the Cauvery and Ivoleroon, the 
Kistna and Godavery in Madras, the Mahanadi in Orissa and East Ben- 
gal which forms the living deltas of the Ganges and Brahmaputra, are 
but slightly malarious. And Lower Egypt, as is well known, is singularly 
free from the disease. It would appear therefore that deltas are naturally 
free from malaria. But in the case of Bengal a great portion of the delta 
has become intensely malarious. 

If we examine a map showing the distribution of malaria in Lower 
Bengal we find that there is an area of intense malaria east of the 
Bhagarathiexteirdingover almost the whole of Jessore, Nadia, Murshid- 
abad and covering portions of Faridpur, Khulna, and the 24-Parganas. 
And west of the Bhagarathi is another area of intense malaria extending 
over Burdwan, Hooghly and portions of Midnapore and Birbhum. 

Now these areas of intense malaria correspond in a remarkable 
manner with the deltaic portions of the country which have been de- 
prived of their yearly inundations of silt-bearing water, either because 
of natural changes, or as the result of an artificial embanking of the rivers. 
If we examine maps showing the density of the population in Low'cr 
Bengal, the areas where the population is increasing and those in which 
it is diminishing, we find that the greatest increase is to be observed 
where there is greatest density, that is in East Bengal. On the other 
hand, the areas which are steadily losing population are those that have 
been deprived of inxmdation, have a much lower mean density of popula- 
tion, and show great prevalence of malaria. 

If we make a further comparison between conditions in the living 
delta areas of Eastern Bengal and those in the dead delta areas of Central 
and West Bengal, we find that whereas in the former, culturable 
waste and fallow land is etpxal to only H per cent, of the cropped area — in 
the Burdwan division and in Central Bengal areas equal to 59 and 40 
per cent, of the cropped area are fallow and waste. And yet history 
shows that these latter areas which are becoming less and less fertile 
were at one time in the most prosperoxis condition. Bernier in his 
“ Travels ” speaking of Lower Bengal, says that the country was of 
unsurpassed fertility and deserx’^ed to be called the granary of the world, 
rather than Egypt. Aoid Hamilton describing Burdwan district a 
hundred years ago, says that it was the Garden of Bengal, and that 
seven-eighths of the total area was under cultivation. 

If we examine I'enneU’s map of 1789 which show.s ibe inundate<l 
portion of Bengal at that time, it will be noticed that a very large part 
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of Jessore and Kliulna and practically the whole of Faridpur district 
used to be annually inundated. But at tlic present time the nOTtnern 
portion of Faxidpur is above flood level and only a small area ot Jessorei 

in I^arail is subject to flooding. , . . . ^ i xi 

Tn the dry areas of Jessore and h'aridpur malaria is intense, in tlic 

llooded areas of Faridpur it is practically absent, for the spleen index is 
below 1%. In Narail there is less malaria Ihair in any other part oJ 
Jessore. Where there is flood water thei’c is greater fertility and greater 
density of population. In Faridpur district the areas which arc rcgula3dy 
inundated from the Megna support an agricultural population twice as 
dense per acre as those which get no river floods. And this is _ the case 
with Eastern Bengal as a whole. In portions of the Dacca district the 
density of population is as high as 2,300 persons per square mile of culti- 
vated area. The wealth of these inundated tracts is enormous. But for 
these annual floods the jute trade would soon be ruined, for the main 
supply of that product comes from areas annually enriched by silt. 

Turning once more to Central and West Bengal, wo may note that the 
greater portion of Nadia, Murshidabad, Hooghly and Burdwan have 
been deprived of the natural inundations to which they were once sub- 
ject, by the construction of river embankments. In the old days, 60 oi* 
60 years ago, these embankments were kept in such bad repair that they 
did not prevent flooding of the country, and their harmful eflect was not 
apparent. But shortly after they were made really efiicient barriei's 
to the inundation, the protected areas began to suffer in various ways. 
The fertility of the soil has been diminished, population has dechned, and 
malaria has increased to an appalHng extent. 

• A study of the conditions appears to show that the only eflective 
way of combating malaria in these areas is to encourage agriculture, and 
bring once more under regular cultivation the areas of waste and fallow 
which are no longer cropped. But to bring this about it is essential 
that the fertihty of the soil should be restored and this can only be done 
either by the use of manures or the utilization of river silt. 

That some such measure as flood or basin irrigation would achieve 
this result, appears hkely, judging by the efiect of the recent floods in the 
Burdwan district — ^where many areas have benefited by increased crops 
and lessened fever. 

It might be remarked also that when in 1881 the Eden canals were 
opened as a sanitary measure mainly with a view to provide an improved 
supply of potable water, the villagers on the banks of the khals flushed 
by canal water, immediately began to use this water for irrigation pur- 
poses. This was not for lack of rain, for the Hooghly district has an 
average fall of 65 inches, but solely because the use of river water meant 
greatly increased crops. 

At the present time the cry for river water is heard in every malarious 
portion of the delta of Bengal, but though the educated non-cultivating 
Bengali asks for water for potable purposes, the mass of the cultivators 
want to see silt-bearing river water flowing over their lands. 

There axe strong grounds for supposing that if we can find means for 
bringing the silt of our rivers once more upon the soil of the malarious 
areas in the delta, we shall attack malaria in three ways : — 

(1) By reducing the breeding places of the anopheles ; 

(2) By increasing the prosperity of the population ; 

(3) By checking the loss of population in malarious areas. 

I have already stated, the delta tracts of Bengal offer special 
facilities for the carrying out of measures such as those suggested^by 
Sir Edward Buck. Half the work has been done already. Many of the 
rivers have already been controlled by embankments, and it only remains 
to restore their wealth-producing floods to the land surfaces from which 
they have been barred. It may be said that the 'introduction of more 
water to areas which have often been described as “water-logged ” is a 
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beriouB danger- ^and that by doing so we may increase malaria. But 
which I speak nmlaria is already so intense that it is a 
dimcult matte]' to conceive o£ its being made worse, and personally 
thmk that this suggested use of river silt offers the only solution of the 
problem of rural malaria in Lower Bengal. 

Dr. Bentley showed maps and diagrams illustrating his remarks. 

Rai Bahaduk De. U. N. Bkahmachaei pointed out that nature was 
carrying on the process of silting in some parts of Bengal mth excel- 
lent results. Bikrampur in East Bengal includes a number of villages. 
It IS much more free from malaria than other parts of Bengal and it 
appears that this is due to its being under water for some months of 
the year, during which the place is highly silted. There thus appears no 
doubt that the process of siltage recommended by Sir Edward Buck and 
adopted by the Italians should be introduced into India, and specially 
into Bengal with a view to the mitigation of malaria. 

Me. Godbole pointed out that the methods advocated for Bengal 
are not applicable to Western India, and gave an instance of how land 
had been mad,e less productive after submersion. In some parts of the 
Bombay Presidency small field embankments might be thrown across 
small nallas, and silt collected in that manner might be useful for the 
land. There were some seaside places also where reclamation works 
will be feasible and will be profitable if carried out by the silt methods 
advocated. He thou^t that the small works which would be practicable 
in the Bombay Presidency would be more in the interests of agri- 
culture than of prevention of malaria. 

The Hon’ble Surgeoh-Geneeal Sir Pardby Lukis : — ^Major 
Christophers has alluded to the work done by Malcolm Watson in the 
Malay States. In this connection I should like to mention that on the 
21st November last Malcolm Watson read before the Society of 
Tropical Medicine and Hygiene a very interesting pap6r iir whicli 
he detailed his experience in Panama, British Guiana, Sumatra 
and Barbadoes, and he concluded this paper by expressing his opinion 
that the eradication of malaria, even in rural districts, was not likely 
to be nearly as impossible as was generally supposed ; but that if 
we would be successful iu the attempt to accomplish this, it was 
necessary that we should approach the question with open minds 
and that we should be willing to consider any and every method 
which promised to give good results. H e believes that the prevention 
of malaria is linked up in the closest possible maimer with agriculture, 
and he holds that in the future irrigation, no less than drainage, 
will be one of the most important weapons at our disposal for breaking 
that vicious circle which makes the poor malarious, and the malarious 
poor. Finally, he urges that in all countries in the world, careful malaria 
surveys should be carried out on the same lines as those which are now 
being made in India, and that before large sums of money are exq)ended 
on agriculture in the name of malaria, medical officers should be able to 
give substantial reasons for believing that the expenditure would be 
beneficial from that point of view. I think the remarks which have fallen 
both from Major Christophers and Dr. Bentley show how important 
it is that this matter should receive very careful considei'ation, and for 
that reason I shall have great pleasure in putting before the Scientific 
Advisory Board the proposal of Sir Edward Buck, that a medical mission 
should go to Italy to study the subject there, as well as considering the 
possibility out here. There is only one addition 1 should l^e to make 
to Sir Edward Buck’s suggestion, and that is that the medical mission 
should not consist merely of medical men, but that it should also include 
a sanitary engineer. 

Sir Edward Buck in replymg said : — I wish to make a very 
few remarks in connection with some points that have been brought 
forward by the members of the Conference. ITrst in regard to the remarks 
made by Mr. Hutton regarding the survey in connection with canals, 
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tliat the system recommended is adopted now in connection with new 
canals and distributaries from canals ; in recommending drainage 
maps I was ^^.h^nV^ng of those provinces which are not so fortunate in 
possessing many canals. Attention has to-day been confined a 
little too much to the work of silt deposit in connection with canals. 
When I suggested a drainage map I was thinking, in regard to this Prov- 
ince, of much larger areas in which there are no canals. Take for in- 
stance the Province of Oudh which is almost devoid of canals. A year 
or two ago I visited the district of Bahraich and there I had an oppor- 
tunity of learning a great deal about the largest estate in that part of 
Oudh, the estate of the Maharaja of Kapurthala. The Manager Mr. 
Wood told me on one occasion that there had been in the precediiig rains 
an accidental diversion of a small river which had thrown, in the fiu’st 
fall of rain when there was plenty of soil in the river, a quantity of silt 
on the land, and that all neighbouring villagers came to him holdmg 
up there hands and clamouring for a bit of it. Those are cases to which 
1 should like to see the attention of the engineers brought, and not 
merely to the counriy supplied with canals from the Granges and Jumna 
and other large rivers. I should like to see the country in whicli 
there are no canals, but in which there are small rivers, exanrined. 
Surely if the great rivers like the Indus and Jumna can be controlled, 
these httle rivers can be harnessed by our engineers, and it is for that 
purpose I should like to see these maps compiled. With reference 
to what has fallen from Major Christophers and Dr. Bentley, it is very 
gratifying to see that such expert attention is being paid to the whole 
subject, and it cannot but bo that the investigations now launched by 
these scientific experts will lead to such measures as are possible in 
India. Of course, as Major Christophers pointed out, there are condi- 
tions in certain parts which make it impossible to follow the example 
of Italy, but from other statements that he himself has made, and 
from what has fallen from Dr, Bentley, there seem to be great hopes of 
mitigating malaria very^ largely by the raising of the land, combined, 
of course, as in Italy, with drainage. I will not detain you longer aird 
will only state_ again my statisf action at knowing that these important 
questions are in such able hands. 

The Conference then adjourned and re-assembled in two sections for 
the consideration of papers on : 

A — (a) Eural sanitation ; 

(&) The medical inspection of schools and the teaching of 
hygiene. 

B . — Conservancy. 


SECTION A. 

(a) Rural Sanitation. 

The Hon’ble Eao Bahadur Ramachandra Rao Pantulu Garu 
introdneed his paper * on “ Drainage and Sanitation in the rural 
areas in Madras Presidency,” of which the following is a summary : — 

It is necessary to determine the extent to which the activities of 
other departments of Government have contributed to the creation of 
sanitary evils in rural areas. In a consideration of causes and remedies 
a great deal of inter-departmental co-ordination is necessary in the cause, 
of sanitary progress. 

In the Madras Presidency the general sanitary condition of a 
district depends very much on whether it is grown with wet or dry crops 
and upon the raiofall. The problem of rural sanitation has become 
most acute in the tracts irrigated under the great anicut and river 
systems. Many of the villages are flooded, wet cultivation exists up to 
the edge of^ the inhabited site, cattle have to be stalled in the streets, 
ihe village sites are cramped and communications are bad. Without 

* Volume II, 

( 38 ) 



iiiiproviag the general system of the drainage of the country where the 
village site is almost on a level with the cultivated fields, it is impossible 
to improve the sanitation of these areas. That the drainage of these 
large irrigation systems is defective has been admitted by the Grovern- 
luent more than once. In Municipalities where water-supply has been 
introduced without proper drainage, loud complaints are heard, and a 
demand has arisen for the simultaneous introduction of water-supply 
and drainage schemes. In the case of large irrigation systems, some of 
which have grown upon the old existing systems of irrigation, the ques- 
tion of sanitation and drainage in the area has unfortunately been 
treated as of secondary importance. Irrigation Engineers and Revenue 
Officers in their desire to develop irrigation and increase revemies have 
overlooked the health and comfort of the people. 

The improvement of rural sanitation depends largely upon the policy 
of Groverument in regard to the expenditure of money in the drainage 
of the major systems of irrigation. 

The chief evils in rural areas requiring attention are : — 

(1) Want of room in villages for houses. 

(2) Want of room for cattle. 

(3) Want of room for disposal of sweepings and rubbish. 

(4) The absence of a good system of water-supply. 

(5) Assignment of lands in close proximity to villages. 

Congestion is due to want of method in the past in the grant of village 
sites, and to a great increase of population due to the extension of 
cultivation. The orders of the Revenue Board and the Government in 
regard to the extension of village sites have not been generally carried out. 

The presence of a large number of cattle in villages is one of the fea- 
tures of rural life, and it is impossible to keep the village site clean and 
in a sanitary condition unless provision is made for standing ^ound 
outside villages for the cattle. The whole country round each village, 
up to the very doors of the houses, has been assigned on 'patta for wet 
cultivation, with the result that such of the cattle as are kept at home 
are practically confined to the inhabited village for nearly 6 months 
in the year. Some action is urgently needed to secure a belt of dry land 
round each village. 

Tank and channel bunds are now greatly used for purposes of nature. 
The provision of latrines of an approved pattern in villages is not necessarj" 
and their supervision is not feasible. Topes and open spaces should be 
provided with shrubs and trees for affording cover. 

The ultimate solution of water-supplies is in tapping underground 
supplies, and, as in America, the systematic survey of underground waters 
should be undertaken. Railway Companies should not be permitted to 
dig borrow pits in or near villages. Definite rules should be made pro- 
hibiting such evils. Present legislation is not sufficient. 

The first and the foremost obstacle to rural sanitation is the lack of 
funds. Local Boards have not the funds necessary to remedy existing 
defects, nor should they bear the cost of sanitary reforms, as, for instance, 
drainage, due to irrigation projects. In the preparation of a scheme of 
irrigation, due provision sliould be made for expenditure on sanitation 
and communications of the villages in the tract of country affected by 
the project. Where villages are prejudiciafiy afieotecl from a sanitary 
point of view by the introduction of wet cultivation where none existed 
before, such expenditure as is necessary to counteract any evil effects 
should be debited to the irrigation project. This has never been done 
hitherto. In each province a Chief Engineer for sanitation shoffid be 
deputed to safeguard sanitary interests. The present practice is that 
all sanitary works, the construction of roads, and the provision for 
extension of dwelling sites ordinarily devolve on Local Boards. This 
is neither just nor fair to the inhabitants of the affected area, or to the 
local authorities. 
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The question of organization is very important in securing sanitary 
progress. Some kind of village organization is necessary to carry out 
sanitary regulations, as official agency can do very little in the matter. 

In introducing the paper the author said that what had been 
stated by Sir Edward Buck and Mr. Hutton cleared the way for the* 
remarks summarised in his paper. The description given by him of 
conditions in Madras a;^plied more or less to other provinces also, and 
delegates of other provinces would no doubt be able to teU the Con- 
ference whether the state of things in their provinces was exactly the 
same. He would invite particular attention to paragraph 6 of his 
paper where, after a detailed inspection of certain villages, the Sanitary 
Commissioner of Madras summarises the position. One of the sugges- 
tions he wished to offer was that all large irrigation projects should be 
subjected to a close scrutiny from the sanitary point of view, in order 
to make due provision for the evils which had arisen in the delta 
villages described in paragraph 6. The second point to which he would 
invite attention was the question of finance. He thought that a 
portion of the revenues raised in the deltas should be surrendered to 
the district boards for the purpose of sanitary improvements. As a 
revenue of 21 or 22 per cent, on the ca;pital outlay is raised in the irri- 
gated areas at the cost of the inhabitants, some consideration ought 
to be shown to their health and comfort. One way of financing sanitary 
projects in these large deltas would be by partly utilising revenues 
which had been raised in these deltas, and this would be a legitimate 
charge. He would like this question considered in all its aspects with 
reference to the question of financing sanitary improvements in these 
large deltas. He would only say with regard to organization that in the 
two other papers on this subject before the Conference the authors 
ag^’eed with him as regards the necessity for some kind of village organiz- 
ation for sanitary purposes. 

The Hon’ble B-ai Sri Bam'-'Bahadxjr introduced his paper on 
“ Eural Sanitation in the United Provinces of Agra and Oudh,” * of 
which the following is a summary : — 

The proportion of the rural to the urban population in the United 
Provinces is as 9 to 1, and whereas measures for improvement are being 
imdertaken in urban areas, very little is being done for the agricultural 
and rural classes. The latter, virtually the nation, contribute largely 
to the revenue, but are not in a position to voice their requirements. 
Meanwlnle the 1911 census of the United Provinces shows a decrease in 
population of 510,233 as compared with the census of 1901. 

An earnest appeal is made for more attention to, and the provision 
of larger grants for, improvements of rural sanitation. The first require- 
ment is the provision of masonry wells where such do not exist, for 
drinking water. The author estimates this number at 47,180 and the cost 
at Bs, 1,66,13,000. This sum spread over a period of ten years would 
requne an a^ual charge of 16j lakhs, to which the Central Government 
should contribute half, and the District fund one-quarter, and the villages 
themselves the remaining quarter. 

Measures should also be taken to protect wells from pollution and 
contamination, and for the periodical examination and purification of 
the water. 


Other improvements suggested are the filling up of hollows, stagnant 
pools, and the removal of jungle close to villages. 

Travelling dispensaries should be increased in number. 

. . Th® aiithor discusses the appointment of assistant health officers. 
t^^^^tafEs, the eq-opera.tion of official and non-official agencies, 
cm^fais, and gives m outline the probable cost of his schemes. 

iri. paper is confined to rural sanitation in 

fehe United Provtnees. In my paper I have sketched the con dition of 
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healtli in tlie^e province^. Tiie Uiortality wliicli L uvkleiacecl from 
the statistics given in the Sanitary C'.iiiitm^si oner’s reports for the last 
o years, together with the fact that the last ceiisus of the United Pro- 
vinces (also that of the Punjab) shows a decrease of population instead 
of an increase as in other provinces of India, establishes the importance 
of the_ question. The question of rural sanitation has received the 
attention oi Government now and then, Imt as the President himself ha-, 
indicated in his opening speech to-day, the non-recurring grant for 
urban sanitation was 160 lakhs in the current year, for sanitation in 
the rural areas there was no grant of this nature.' So far as these pro- 
vinces are concerned, a non-recurring grant of 27 1 lakhs and a recurring 
one of 6 lakhs were made, and it was stated that out of the latter the 
Local Government would assign an appropriate sum for rural sanitation. 
Enquiries which I have made have elicited the information that as 
regards expenditure on rural sanitation, the sum which appears to have 
been allotted by the Sanitary Boanl in ihe present year is Ps. 60,000, 
mainly for the improvement oi wells, and tu thi.s aum another Rs. 60,000 
is being added. Altogether these alluiiuiut'. amount to 1 lakh of 
rupees, and this is for a population of more t'uin 42 millions. The first 
of the wants is the supply of pure drinking water. ith a view to draw’- 
the attention of Government to this point. L liavo ‘-ugge-.ted a scheme 
for the improvement of water-supplv in villages. According to the 
rough calculation which I have marie, the total cost would amoruit to 
about 166 lakhs, v/hich, spread over a period of leu vears, gives an 
annual expenditure of nearly 16J lakh--. 1 have suggested that one- 
quarter of this amount should come from the district fund, another 
qtiarter from the proprietors or other porsojxs owming or occupying houses 
in the villages, and the remaining half fi‘om the annual subventions to 
be made by the Imperial Government. I have mentioned two other 
things which we want, these are the filling up of pits, hollows, etc., and 
cleaning the village site, and the appointment of a stafi set apart for 
looking after rural sanitation. The latter wonld cost about 3 lakhs a 
year, and, taking 1 lakh more ior other expenses, we have a total of 
4 lakhs a year. According to the recent policy of the Government of 
India, the rates and cesses of these provinces have been relieved to the 
amount of 32 lakhs of rupees a year on account of the charges for rural 
police being taken up by the Government. If one-quarter or one-third 
of this amount be given for the improvement of rural sanitation, i.e,, for 
preserving and improving the health of more than 42 millions of souls 
who reside in the rural areas of these prnviiice.« and who pay the largest 
amount of Government revenue and the cc«scs, i submit that this will 
not he too large a sum to be spent for the purpose. In my paper I 
simply make suggestions which, thougli not those of an expert, are, at 
any rate, those of a man who has some personal knowledge and experi- 
ence of these provinces,” 

The Hon’ble Mb. K. R. Gobbole then introduced his paper on 
“ Village Sanitation,”* in the course of which the author specifies the 
points that require immediate attention as TegaT<ls village sanitation, 
and states that drinking w-ater-supplies are being attended to, but that 
measures must be taken to clear prickly iieer and noxious vegetation 
from village sites and their surroundings, and to arrange for the surface 
drainage of those areas. 

He gives estimates of cost and explains how the scheme should be 
carried out — by what agency and from what funds. 

Certain proposals are made regarding the agency which should look 
after the upkeep of the sanitary condition oi villages when it is once put 
in order. 

In connection with the question of latrine accommodation for 
villages, he suggested the conversion of night-soil into poudrette in the 
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cn=5o of irrigation villages when there is a demand for matuire, and 
suggests that the pondxette sc-heoie may prove eelf-siipporting. 

The cost of the annual upkeep is estimated, and the sources from 
which upkeep funds should be foithcoming are indicated. A certain 
proportion of the local funds contrihuted bv a village should be expended 
on the sanitation of the village itself. 

Tu introducing the paper Air. Godbole Inonght oat prominently 
lime points which, he hoped, would rec<‘ive immediate attention ; the 
necesbity of providing wholesome druiking water ; the securing of clean 
suiu>un(lings to ensure an uncontaminated atmosphere; and surface 
drau'age. tie had pointed out m liis paper that as regards water-supply, 
sufficient measures were l>oing taken at piesont by local boards from their 
own funds, and from the contributions they I’ecoive from time to time 
from the Provincial and Imperial Governments. As regards clean sur- 
roundings, he had stiggested that all noxiotis vegetation and prickly-pcar 
growth should he removed from \vithin about 100 feet of all village sites 
and from the village sites themselves. As regards surface dvamage, the 
pits and small chupic-ssious that abound in villages and their immediate 
surroundings, and in which stagnanfwater accximulates, should be filled up. 

He had also suggested, in his paper, that the funds for carrying out 
the works should be drawn from the local funds, and fxiuds raised under 


Acts like the Bombay Ahllage Sanitation Act of 1889, supplemented 
largely by liberal giants from the provisions in Pro-cdneial and Imperial 
budgets for ^ants in .lid to local bodies for sanitaiv ]uo]ec + s. 

In Bombay they were tiying the experiment in two bclectccl irriga- 
tion villages, of com'erting the night-soil into poudrotlc ami selling the 
poudrette as manure. He thought this scheme ought to prove self- 
supporting and he would ask the Conference to suggest that similar ex- 
periments should be tried in other provinces. 

As regards the upkeep of the sanitary condition of the villages, 
after the sanitary improvotnents were once carried out, he thought that 
the nucleus of such an upkeep fund sliould come from the local funds 
contrihuted by the villagers. "When villageis subscribed to the local 
fluids, some of then money ought to bo spent on the sanitaiy upkeep of 
their own village instc*adof the whole of it being spent elscmheie, as was 
often the case at present. 

As regards tlic agency of upkeep, he thought this should be the 
village piMc^iayat or the taluk local board. In the case of small villages, 
he thought that a group of 7 or 8 adjoining villages should be taken 
together and worked on a common pooled fund, administered by the local 
board or a joint village 'pandhayai. 

Be. C, A. BENtLEY: I was interested in Mi. Bamachandra Bao’s 
references to theGodavery delta. He made some reference to the occur- 
rence of severe fevers there. 1 should like to ask, is it a fact that there 
is really severe fever in it and that it is malaria ? As far as 1 can learn, 
the deltas in In^a, the Uvmg deltas, ate practically non-malariotis, and 
it ifWlld he rather a striking thing, I think, if the irrigated, tract of the 
Qodavery delta was an exception to the rule. 

As regarde the suggestion with regard to drainage in these parts, 
^ quite eee how it would be possible to drain efficiently a place 
whion it Under for a certain tdtne of year. You certainiy cannot 
avoid the fact that places will be flooded in these living deltas, and no 
will alter it, and it is also possible you will do a great 
deal naoie harm by atten^thuEf to zatno'vfi thfi BmimKiv tiiA vw-mr 
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fevers m the Godavery delta were nut jiialarious. lie spoke subject to 
correction, but h<' uithei thought tliey ■\ver<‘ regarded as some land of 
malignant fe%'or due to tlie prevailing dafinnioss for almost (J mouths of 
the 3 -ear. 

In regard to tin* (piOrttioji of tin* diainage of the deltas, Jiis complaint 
wa'i that no siifticient diaius had bei u pro\i(Ied fo. the whole of the 
svstem.^ The destiiptiou given hy the Baintaiv Commissioner, to which 
he had invited the attention of the Coiifen'in e lu his paj>er, conclusivety 
sliowed that the sfati' of tliing-> wa-. '■o ‘lepl oahle tlnit it ixas certainH* 
not at all be3’-ond lectification. Tlu'ii ( miplaint vas that the iriigutioii 
ejigineers hurl designed the s3'stcm in such a fault}' way at fust, not with 
reference to the engineeiing questions, Imt fiom tin* point of view of yani- 
tatiou,and that man}' improven eut,- were ueccssurv inoulei to eiudioate 
the sanitary evils whi'-h had come <il)out. It had been stated by the 
Sanitar}' Commissioner of IMadras that rh<umatism, resjiiiatoi}’ diseases, 
bowel complaints, due fo tin* iusanitai\' conditions hi wliich the people 
hved, were the principal causiss of deaths among them. 

As regards the papers read by the Jlon’ble Kai Bri llam and the 
llon’blc Mr. Godbole, he was afiaid h * < uuld not associate himself wnth 
what tho\- said in regaid to appropu.itiuu from lot.ii funds, lu M<tcUas 
they were hardl}' able to pay their wav in the distriid boards. The}' 
should either be exemptt'd from the dutic.-> laid upon them just ui pi(>scnt, 
or they should be given more resources, ilo trusted that the Confeicnce 
would pi ess on the atti'nliou of the Governnu'nt of India, through its 
President, the necessity of their giving Ihmn more money than they had 
at present. i\jj.y amount of discussion of .^anitaiy proposals v'Quld be 
iuiructuouB unless they were pi'ovidod with better resourc-cs, and that 
was their great cr^dug want at present. He appealed to the Conference 
to adojit a resolution Hurt special attention should be paid to sanitation 
in the irrigated tracts. He had sumnuuised liis proposals on the last 
page of his paper and ti listed that the Conference would be able to draw 
the .ittentioa ot the various Local Governments to the hupiovonient 
of the statt' of things reviuvlod in the Madras Prosiden'-y, which he 
believed existed in the other ihuvinces as well, and hi‘ asked that the 
President might be phuised to examine this question frtun the point of 
vicAV of the matters mentioned in his paper. 

Major Justice sail that an examination by Captain Herne of 
the vital statistics of ten years of the Pj-esideneV ditf not reveal an}' 
marked Tisem mortality due to fevers in the lirishna delta, though the 
portion of the river, before it reached the delta, was notoriously malarious. 

Db. Souza said that the qui'stion of a water-supply in a village is of 
prime importance. In the United Provinces the population of villages 
consists of various castes. Any one whose duties take liiiu to a village 
will have noticed the number of wells there are, and that each ousto or 
section has its own well or wells. Generally there aiv moie weUs than 
one for each section. There are castes which have no objection, to 
drinking out of a common well- The first duty of Govermuent is to 
asoertain how many wells are absolutely essential’, and this can be found 
out in the villagi* itself. These wells should then bo construoted on 
sanitary lines and maintained in good order and allotted to the neces- 
sary sections. 

Site© for latrines and rubbish dumping-gi-ounds should be selei-teil 
a little away from the village and on the side towards which its 
drainage runs. The latrines should be of trench pattern. 

The Cultivators reserve their own rubbish for manuring their fii'lds 
and they each prefer their own dumping-ground- This can be solved 
by having a sumcient number of pits in the selected sites and allot- 
ting them to the cultivators. 

Ho cultivation should be allowed within 50 feet of tlie ha^tations. 

Sweepers should be appointed on the population ba«w* *-e., one 
sweeper for every 200—1,000 population. 
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The village ckaukidar shoiiid be held responsible that only sites 
selected for latrines and rublhsh disposal are used, and that the sweepej 
covers the filth and rubbish properly. 

• Annually after the rams theio should bo a general cleauirg of the 
village when all rank vegclatioir should be removed, tuniblrd dowji 
houses levelled to the ground, (b’aius repaired and hollons idled up. 
in municipal \'illugc.-' the Health Officer ana hL insp< • tors should 
supervise the work of tbo chaukidar, arrd in the di.slrici. the Distnet 
Sanitary Ofliecr with his vaccinators anti other staff. 

(6) Medical iNsrBCxioisr of School.s the Teaching of Hygiene. 

Rao Sahib G. IS’. SAHAsnABCDHE introduced his paper on " The 
medical inspection of schools .viid school hygiene,”* of which the folkA\- 
ing is a siunmary : — 

After emphasising the inij.iortance of health and sajiiiation, the 
present sanitary condition of village schools and the physi(jue of sehcol 
children is described, and the effect of the tendency to “ cr’amniiirg ” 
noted. Reference is made to the progress made iir England ruui 
America in connection with the medical inspection of scht ols end school 
hygiene, and also to the Incernational Congress held in London in. 1907. 
Difficulties experienced in Ameih-a are described and suggestions made 
as to method and scope of the work in this country. The importance 
of the education of both teachers and scholars inhygieiri' is ernphusised. 
It is suggested that Government should build some schools on model 
hygiemc principles. 

The author said that the subject of the medical inspection 
of schools was such an important and interesting one that he did not think 
there would be aiiy difference of opinion amongst the members of this 
Conference regarding it. Its importance was admitted oi\ all hands, and 
at the International Conference in London presided over by Lor'd Crewe. 
The Goverr^ent of India had accepted the proposition that the s;ystem 
of medical inspection of schools was in force in this country, but in his 
humble opinion it seemed to be of a rather cursory nature. Medical in- 
spection must be of a very thorough nature. Great progress had been 
made in medical science, and it was now in the power of human beings 
to detect the causes of diseases at the beginning. The present cursory 
examination of school children was not sufficient to help the children 
who were being in fact educated at very high pressure, and crammed 
with too many subjects, which injure, if they do not overpower, their 
power of mentel digestion. In connection with this subject two points 
must be considered by the Conference : — (1) the practicability of the 
introduction of this system, and (2) the question of finances. As to 
practicability, there existed a mass of prejudice among the people who 
might be hostile at the beginning, but he thought this hostility would 
subside as soon as the people saw the good sense and the advantages 
of inspection. Connected with this was the ignorance of the people. 
It was admitted that the ignorance of the people always came in the 
way 01 progress. It was hardly fair to blame the ignorant man ; he 
requmed to he educated, and he admitted the Government of India 
was domg its best to further the cause of primary education, and was 
spending large sums of money on it. He thought a measure which 
was proposed some years ago by his friend the Hon’ble Mr. Gokhalc 
m his Blementa:^ Education Bill would have been a good help to the 
cause of education, and he was sorry that it was not approved by 
the Government of India. He thought it should be re-introduced 
m the liwenal Legislative Council, and he hoped that it would obtain 
the ^ncfeion of H. E. the Viceroy, who was a very sagacious and 
far-sighted statesman. 

He added that his sole object in bringing this paper forward was to 
leip me poor school children and enable them to enjoy the blessings 
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of school hygiene along with the other numerous blessings which’ they 
enjoyed under the British Government. 

Lieut. De. Feoilano De Mello said -Lc monsieur dit a page 
4- q^uc dans le cas do maladie infectieuse, le medecin fera un rapport au 
Head Master qui prendra dcs nicsures convenables. Je n'accepte 
[Das cettc fagon do voir, parce qii(‘ soul le medecin a dc la comiDetence 
pour ordonner des mesures prophilactiques. ct e'estun fait qii’il y a 
inallieureusment et toujours oirposition entre les autorites medicales 
ct administratives. Jo veus; done que le medecin ait touts son inde- 
pendence pour agir dan les cas cle maladies contagieuses scion sa 
science et coixscience lui ordonnent. 

Majoe Haeeiss : 1 would like to (‘all your attention to the action 
taken in the United Provinces with regard to scliool hygiene. A 
committee metiuNaini TalinJuly J9i3, and discussed the subject 
of school hygiene under tlio following heads : — 

(1) Hygienic D-cquirements of schools and colb'ge buildings. 

(2) Hygienic requirements of hostels. 

(3) The sanitary inspection of buildings, ttov<u'imiejrt ajid 

aided, and medical insxDcction of scholars. 

(4) Quininiaalion of scholars. 

(5) The effect of the curricula on the health of the scholars. 

(6) The teaching of hygiene. 

(7) Personal hygiene. 

(8) EuD’ojDean schools. 

(9) Factory schools. 

The hygienic requirements of schools and colleges were discucsed 
under the following sub -heads : — 

(1) Choice of site ; (2) Drainage : (3) Lighting : (4) Ventilation ; 
(5) Type of building ; (6) Orientatioir ; (7) Cubic and 
suporticiai space ; (8) i'urnilure and equipment ; (9) 
Seating accommodation ; (10) Water-supply ; (11) 
Latrine and urinal accommotlation ; (12) Play ^’ound ; 
(13) Menial staff. 

For the sanitary inspection of buildings and the medical inspection 
of scholars, the proposals of the Committee wore that District Sanitarj- 
officers should be appointed who would, in addition to their duties in 
connection vdth rural sanitation, the sanitation of Act XX Towns aDid 
Notified Areas and with epidemic diseases, carry out the work of a school 
medical officer of health and should submit reports on the 

(1) Site ; (2) Drainage ; (3) Lighting and \eutilation ; (4) T 3 'pc 
of building and orientation ; (5) Cnl)ie and superficial 
area ; (0) Furniture and cfpiipmeijt ; (7) Water-supply ; 
(8) Lntrin(‘ and urinal accommodation ; (9) Playgrounds ; 

(10) j\ionial staff; (11) Hospital accommodation; (12) 
Cook-houses. 

The Committee DvcomiDieuded that there should be in tlie custody 
of the Headmasters a Ducdicnl histor\* sheet for each scholar which should 
provide for three inspections. The duties of these medical officers of 
school liygienc would not in am'' way clash with those of the medical 
officer of the school, hi Eui'opcan schools, and in colleges, the Civil 
Surgeon or othei- cpiahficd medical practitioner would be in (mtire medical 
and sauitaiy’ charge of the school and would subjiiii ycarh' repoids odd 
the health of the scholars and on the sanitation of the schools in their 
charge. In juunicipalities bx* wFich liealtb offic'ers are appointed, the 
schools within the Duunicipal areas would be insp(’cted by the health 
officer. Deputy Sanitary Coinmissioners would also report on all sc'hools. 

It is in rural tracts that the luodieal officer of school hygiene will 
experience difficulty in getting bis recommendations canriect out. His 
work for the present -will bo hmited to the prevention of the spread of 
contagious and infectious diseases, including conjuuctmtis, scabies, etc. 
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Ono copy of tbc ordoj-s lie may i-^biie will 1)C banded to Lbc sclioolraaster, 
anotlior'will be sent to tlic liisjieciov of Scliools of tbo Circle, d’be 
hcboobuastcr will .send a copy of recommendation for the treatment of ib'^ 
case to the nearest travelling diispensai'y or dispeii«.ary. The Inspector 
o'f Sc'liooL villmake camful entjuiry into tin* action taken. 

Tb<' la'xl point of iiujaalanee was lbc <|uos1ion of tbo teatbing 
of livgione in sebooLs. I’lic Coimniltec .sngg<'&totl iliat an oflicei’ lioldb’g 
cpi a iifi cations in hygiene sbonkl giM' ev.'rv alterjiatc ycarlcctmes in 
malaria, and biennial Iccturcb in hygiene. iJ be te u-bmg must be practical 
and .should include clementcuy physiology, water, air, food, witlii-efercnce 
to their piu ity a nd source, i)cr,sonal hygiene, ventila lion a ud sanitation of 
liouses, and facts legarding the chief infectious diseases, their etiology 
and prevention, botli personal aiid jiublie. For sciiool^, the Committed' 
verc of opinion tliat hygiene could not lie introduced as a separate 
subject in the Matriculation or sclioel leiudug certificate examination, 
as tlie School, University and Educational Dex)artnienl would probaltly 
object to its intioducrion ; while for a vernacular final examination 
it is impossible at present to arrange for tcucliing up to a standard wh'*--!! 
would justify its inclusion as a compulsory subject. In all but the 
highest classes, that is in all cla.sses except iX ami X in .iViiglo-veinacnlar 
schools, and V and in vernacular .schools, it is cou.sidcied better that 
lessons on the various points lie introduced into the readers, replacing if 
necessary matrer already tiieicinj thai' tliat a spc'cifie text -book be u.sed. 
if only one text-book be used, selected chaptois being studied in each 
class, the pupils rvould probably leave school lemembc dug only the lajst 
le.ssons taught them, while those who do not corrrpleto the school com sc 
would not have that knowledge of the geireral broad outlines of the Jiiuiu 
pj'inciples ofhygieire, which it is intended should bo taught iu the eaih 
stages and anrplifred iu the later ones. If .separate text-buok.s arc used 
for each class, the .subject then become.s of too high a standard, and iui i- 
dcirtally adds to the weight of the cnuiculam, and to the ])o.s,sibililic,-. 
of overwork on the part of the .scholars, whicli tlie eoiir,se as proposed 
avoids ; while if one small text-liook be used in the higho.Ht cksses only, it 
would, in all probability, be crammed up just before the examination 
and be theieforo of less than no value. I'ho lessoirs should in all ca.ses 
bo illutstrated and amplified by the leacher.s with the aid of object- 
lessons, as far a.s practicable, fronr overy-day experience. They should 
be drarvn up by the Sanitary Department and revised by the Educa- 
tional Department to ensure the lairgnage and cojustiuctioir used being 
suitable. The requisite course of lessons in elementary hygiene could 
be incorporated in about forty lessons, of rvhich five might be included in 
the readers for class Ilf, six in each of those for classes IV and V, sevtn 
in that for c' lass VI, and eight each in those for classt's VIJ and VllJ. 

Mb. Ch E. Eawcus : — We in Bihar and Orissa too have had a 
Conference <nr school hygiene, and though the recommendations of the 
Conference have not yet been published, 1 think that they agree to a very 
large extent with what we have just heard of the I'econnneirdations of the 
United Provinces Conference. In theirapeis irow before us attention is 
drawn to the over-woik of the children in schools, but I see that it is 
also suggested in those papers that arr additional subject, hygiene, should 
be added. It seems to mo that in this respect it will be necessary foi- all 
provinces to follow the recommendations of the United I^rovinces Con- 
ference, and to substitute instruction in hygiene for something already 
in the syallabus, not to add an extra subject. The course should bo 
an exceednigly short one. The improved metliods of teaching which it is 
hoped to introduce in this cormtiy in the near future will give harder 
work to the boys. Cramming, 1 venture to think, causes less mental 
e3?ertion than working on a rational method. The latter will cause 
greater mental strain, and I would suggest that the Conference sho uld look 
at %e matter from this point of view and see whether it is not necessary 
to lay down some limit to the number of hours of study in schools, so 
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.IS to oc)UTit(M‘act ihf ofTi'ct of th(' gio.itor iiiloji-ilr of stiuTy Mliitli 
mtii'anl methods of leachinj^ iutiocluec. 

There is aiiothc'r point to A\hk‘h T .should like to draw attention. 
Ill one of these papers it i . .staled that yon ranr.ot have pliysical ti .lining 
mthont medical exanhi. tion. It sei ms to u e that it isVot jiet.^’saiy 
to wait for medical exinninarion hehme you ! ave ]iL\''i(al tieh.ine. At 
the gLv.at , schools ni England, there is plenty ot ganu .s and ]ihy,si( al Iraii.ing, 
.lud in veiy few iia^ medical inspeetion got f.ir except in fhmnty Cuniuil 
Schools or what avi' called in, Judin " public ‘chooU.’’ I would .‘■'ugge.st 
that physical rivining might be ini.shcd on mncli more lapidly. /.e., that 
the piovision of ph ygronnds and Gymnasia and things of that kind 
might he ptished on much more r.,pi(‘lly than nicdii al inspec ti< n. \\hi< li 
will have to go yery slov ly foi- fear of raking prejudice. 

In eonucs lion with Imilding.-! tno ja ints are mentioned in these 
papers. Jt is .sugge.sied that all plans for 1 i ildings ami sites .shoidd ho 
examined hy the mc'dic.d authorities. 1 vut.ld m ry mucdi depiecate 
any suggestion that the medical dex..irimcut (the C‘i\il Suigiou of the 
district, I presuim , is iiitonded.) I’licnild he the only authoiity vliii-li 
decides whether a plan is prupeily adapted for a --ihoid building. It 
seems to me that thhi i.s a technical inatrer which should iotm a subjeci 
of instruction in training colleges, lufcpectors .should le caiefally 
trained in the requirements of schools in regard to light aial sm b points. 
These arc points which it does riot take long to learn, but which < ne does 
not notice if one has not heen specially tiaiimd fee the purpose. 

There is, lastly, a point of great in jsu lance ii. ngaid to buildings 
to which 1 should Ilk*' to draw the attention of tlu ( V'ufeience, Thi' 
Government of India have made vety laige grants ioi piiniaty ."chool 
buildings — our own Province has icceh ed 10 1 lakhs for tluit puipose — 
and I would like t«j .suggest that we .should point out the desirability of 
spending the great majority of that sum on .schools in ton ms. One ijf 
these papens hiings out veil the wiy bad ( oudition i/f ischuol hou.ses in 
towns, tlu> ab'coluto lack of ventilation .ai.d air. d’he.se ate thii'gs 
that can be got much mote ci sily in villages. It might be well to 
oinphasi'^e the neccs.sity for aecpiiiing laid tor playgrounds in towns 
and for spmiding on '''chools in towns and i oug* '-tt'd area.^ a v.Mvhngc 
portion of the funds which, wc art' glatl to see. are already available. 

The Hox'ble .Mr.. PArrAcnAXURxV Pao said he would like to say 
one w'ord with referenee to what fell fiom the last .''peaker on the 
.subject of .school hygient'. lb belie ved the gt-nthunan who intiodueed 
the paper said nothing as to whei was to pay for it. lie did nett know' 
w’hat w'as the .''tatc ot things in the P^niteel Provinces. They weiv all 
anxious to do a.s mue-h as they cotdel from 1 d'.hiet Ihtaids ami .Munici- 
palitic.s, but thi'V found it veuy hard to find funds f<n- this puipt se. In 
Madras a coimnittee* had h< en appointed and was now sitting with refer- 
ence to this niatbu*. i>ut the great point w’as ,t.s to under w h(..s<‘ autlmrity 
this inspection was to bo made and from what resourecs the money 
was to be made available. 

In regard to w hat had beem said in lefmeuce to school houses 
in towns, he thought it v'oukl he a goeal uUst tuu'ake'a l>eginuing in 
municipalities with school inspeetion. The si'hools were imu'h mort* 
concentrated in tcnvns and it w'tis tpiitc po.s.'.ible, jirovided the fumls were 
forthcomuig, to ari-ange for medical inspect itin. 

As to school buildings, thanks to the generous grants made by the 
Government of India, they were now able in iMadum to eonstiuei oleinon- 
tary school buildings on a large .scale. So fai as the plans were eonecriu d, 
a point had been made that they should uoi b«‘ approved liy medical 
authority. In Madras sonu' of the plans hail bi cii partly standardised, 
so far ns school buildings went, luit .some discretion had been allowed 
to local authorities to alter the plans to suit local recpiirements. They 
had found the plans prepari'd by the P. \V. B, very co.stty in Madra.s. 

The PIon’ble Mr, Godbole said, with reference to remarks made by 
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n prc-vimis speaker I'ogardmg spending additional funds in the ereetio]i 
of schools, that he wished to press on the Conference the urgency 
of providing school houses for villages. In the district from which 
he came there were certain schools which were located in village 
dharmsalas and temples, and when there was a local fair the school 
was turned out for two or three days and teaching stopped, because the 
temple had to l)e used for its legitimate purposes. He thou^/ht, 
therefore, the first claim on any available money for school buildings 
should be that of village schools and such schools as were located at 
present in dharmsalas and temples. 

Rai Bahadue Gunga Peasad Vaema said that the question of 
model schools was fully discussed by the hygiene committee who 
desired to have a school which would cost something like 6,000 
rupees. But it was found possible by the Primary Education 
Committee to pass plans for a model school costing 2,000 to 2,500 
rupees. It was necessary to have soild buildings in villages and 
these buildings should be ventilated. Kafoka buildings cost too 
much in lepairs and did not last more than 10 years, and every year 
they cost 300 rupees in repairs, white-washing,\dc., while a mcca 
building would last 25 or 30 years without any repaii-s. 

Rao Sahiij GI. hr. Sahase ABUDHE z In regard to the question of cost, 
ho had already said that municipal committees and district boards oua^lit 
to bear the burden, as it was their duty to keep the children in good health 
and this fund should be supplemented by Government. The other ques- 
tions of how the school should be built, etc., were matters of detail which 
could best be determined by a sub-committee appointed for the purpose. 

, .. Souza :--1 think we are agreed that medical inspection of 
children is desirable, but at the same time we cannot put the cart 
before the horse. Most of us, especially health officers, have noticed 
the disgraceful condition of the majority of municipal and village 
schools. These have been constructed and located without any regard 
to the elementary principles of sanitation. Our first duty is to 
improve tlm schools before we start on any medical inspection of 
children. The school should be built on an open site and constructed 
ojx sanitary lines. We know that Municipalities and District Boards 
are handicapped for want of funds and it would not be a sound poHev 
to spend the available funds on medical inspection of children in 
preference to improving schools. Clean schools have also their 
educative value and are likely to make a mark on the impressionable 
mmds of children and mfluence them fco personal cleanliness. 

The next point to consider is the education of the teacher in hygiene 
because progress m these matters cannot be made without an intellgent 
understanding on the part of the teacher. For this, hygiene must be 
taught by experts m the normal schools. In England medical inspection 
was started after the schools had been built on sanitary hues and compul- 
sory education had been introduced, ^ 

. made sufficient progress and time is ripe 

to mtroduce health mspection, I think this sho&d he entrusted to ladv 
doctors m preference to men for all girls’ schools and boys’ schools up to 
middle school. We all kunw the influence exercised by women in India 
m domestic ^mtation, and If any good is to accrue from our efiSs 

we have not only to detect diseases in children but approach their 
mothers and instruct them m prevention and treatment of diseases 

^rtruBted with all girls schools and middle schools, then the Health 

temaining high school's 

“ hygiene,- by’Captai.! 


Volme IX. 
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SECTION B. 

Second Session. 

The Hon’ble Majok J. C. Eobertf-ox. c.i.e., i.m.s., Pre-sidino. 

Consert'anci/. 

Major Cook Young introduced his paper on ‘‘The xjrevalence 
of flies in Delhi and their reduction of which the following is a 
summary : — 

At the outset the general methods of conservancy were improved 
and stricter supervision exercised. Dumping grounds" were reduced in 
number, definite sites fixed, and any rubbish that could not be burnt 
was covered with one foot of earth. The trenching grounds were closely 
supervised. Incineration was started at collecting depots and latrines 
in the city. In spite of these and other improvements on similar lines, 
as far as the reduction in the number of flies went, there was little 
tangible result. 

It was clear that the numerous breeding-grounds within the city must 
be dealt with, and it was not till thoroughly organised and systematic* 
measures were specially planned and adopted that any impression was 
made on the number of flies. 

The breeding-grounds within the city, — stables, cowsheds, back- 
yards of houses, airless gullies, private house latrines, sites of ruined 
buildings, areas around food shops, — ^wero all attacked. Regularly and 
systematically, street by street, lane by lane, the specially trained stajffi 
went round. Cleanliness was insisted upon, rubbish was burned, the 
ground dug up, levelled and treated with pesterine. Stables and cow- 
sheds received special attention, floors were made pucca and drained, 
litter was burned, and manure promptly buried. The flies disappeared — 
they were starved out. 

The author concludes by expressing the opinioir that the reduction 
of flies in a city is not a difficult matter, but it requires prolonged, system- 
atic and detailed attention. Incineration plays no small part in the 
success of such a campaign. 

In introducing the paper Major Cook Young said to such an 
assembly as this, it would be presumption on my part to discuss the 
important part the domestic fly plays in any salutation campaign in 
this country. But, since in Delhi perhaps more than in any other city 
in Northern India, organised eiiort has been directed towards fly 
reduction, 1 may perhaps be pennitted to give the results of my 
experience in the new Capital of India, I may say in starting, that 
the lines of the campaign were laid down, only after much thought and 
consideration had been given to the subject. In this connection the 
Sanitary Commissioner with the Government of In^a evinced the deepest 
interest and I must express my gratitude for his sound advice, and, 
more than anything else, his clear diagnosis of the situation and its 
needs. 

I have dealt in my paper with the methods adopted, which I venture 
to say have met with a certain measure of success, in the carrying out 
of the work, an opportunity was of course provided of studying closely 
the life habits of the domestic fly. 
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Breeding areas were found in curioas places, e.g., under tlie Piilias 
or stone crossings over tlie drains, fertile breeding-grounds were found. 
Again under large stones propped up against bouses as steps to tbe en- 
trance, flies were found breeding in tke damp eartb tbere. These steps 
remain for months on end in one place without being moved, and it was 
very interesting to find that under such there was a rich soil for flies 
to breed in. 

My experience, I may say, has merely confirmed what has already 
been written on the subject. 

It would be of great value to have definite information as to the 
length of the life of flies under different conditions of temperature and 
surroundings. I have had no time to make such observations, but it 
would appear that the average length of a fly’s life is about 3 weeks, 
under the most favourable conditions. I was led to this conclusion 
by the observation that whenever there was an increased wave of 
prevalence, it never lasted more than 3 weeks, the external con- 
ditions remaining the same. 

The age at which flies first lay their eggs would be another interest- 
ing subject of investigation. Griffith puts it at 10 days, and he adds 
that flies lay fresh batches every 10 days. The enormous number of 
flies, when very prevalent, in my opinion, however, suggests that the 
female fly lays her eggs before the tenth day or oftener than every 10 
days, otherwise, the only explanation for these increases, is, that the life 
of a fly is longer than 3 weeks ; this my experience has led me to doubt. 

The distance flies can travel unaided is another interesting question. 
They of course can be carried great distances, but 1 do not think that 
by their own effort they travel very far. At any rate, they vdll never 
travel far from their food, and my experience has been that if we ex- 
terminate their breeding-places, near their known haunts, their number 
cannot fail to be reduced. 1 have seen flies very prevalent in one part 
of the city, whilst two miles away, at a place wiiich had had special 
attention with regard to fly reduction, there were none, though the 
local conditions were the same and continued so. Flies probably do 
not voluntarily travel more than half a mile. Graham Smith found 
marked flies seven hundred yards away from a spot in which he had 
set them free. 

The campaign in Dellii is described in my paper, and 1 would com- 
mend to any one taking up similar work, Dr. Halford Boss’s work on 
the “ Reduction of Domestic Flies.” From it much sound information 
may be derived. In more than one direction I proceeded on the lines 
he lays down, and I have proved their wisdom.” 

Mr. G. P. Robertson introduced his paper on Pail latrines and 
a plea for the sweeper,” in which he pointed out the usual defects 
of existing types of pail latrines and gave a specification for a good 
latrine. The Darjeeling type pail latrine was described and quotations 
^v^of its cost. The method adopted in Darjeeling for handling pail 
latrines was also described and it was shown how bad handling can 
nullify the advantages of a good latrine and that it pays to arrange 
things for the convenience and comfort of the sweeper. He exhibited a 
sample latrine pail that he had desigued. He said that the maiu point 
in the design of these pails is that everything should be as easily 
cleaned as possible. 

Major J. L. Marjoribanks introduced his papers on-^ 

(1) lOie Nasik system of pitting n%ht-soil to ripen it for sale 
to cultivators,* and 

(^) The pitting of night-soil and manure in private compounds.* 

A o^maptiott was given of a method of disposing of night-soil and 
mahtire by means of a system of pitting within the precincts of private 
oompotmos. The method is simple, inoffensive, rapid and successfu l. 

* Volnuae II. 
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Tke essential point is that householders should supervise and interti^t 
themselves in the sanitation of their own compounds. 

The jMasik system of pitting night-soil is described. Briefly, 
this consists of its disposal in crude ard li(piid form into a i-egular system 
of pits. The pits are covered with a layer of hatch) a only, which forms 
an efficient air and fly seal. The method can be applied all the year 
round. Hea\w rain does not interfere with the management of a system 
wffiich treats night-soil to start with as a lie^uid. After a year or so tlu' 
contents of the pits, dried and ripened, is very lilce ordinary earth in 
appearance and is in demand by cultivators. 

He said : — T think it may bo said that we are fairly near to succt 
in any method if we can be satisfied, after careful persojial obscivatioii, 
that no objectionable smell is cj'eated, and tliat flies are not bud, 
a]id that we can then afloid to find satisfaction in the fa<*t that th(' 
nitrogen is actually used for agricultural or horticulluial purposes. 
There are one or two small poiiits on which 1 wffil lay stress. The pits 
which are actually used at Nasik juight very well be called trenches, but 
I am particularly anxious, in view of the criticisms that have been made, 
thoroughly to distinguish belween the syslem of pitting and the system 
of trenching, because the word trenching has practically a single definite* 
meaning. It signifies the application ol the excreta to the superficial 
layers of the soil for immediate cultivation. This has been far othc i - 
wdse than a success from a sanitary point of view. It has also the dis- 
advantage that during the monsoon it is exceedingly difficult to can y 
out. A feature of the experiments which we conducted at Nasik whicJi 
was rather a surprise to those who carried them out, was that earth was 
not required to cover the night-soil and that katchra, i.e., lubbish, nol 
only would cover the night-soil, but constitutes an air seal This is 
practically proved by the fact that the air seal bursts ii> pla ces during the 
first day or two, and that the night-soil dries very slowly indeed. One 
great thing in connection with the work at Kasik has been tliat it 
thoroxighly recognises that the night-soil of a town in Western India, 
which contains a coiwderable Brahmin population, is not a semi-solid 
but a liquid. There is no possible c[uestion of incineration of this li<j[uid. 
Incineration was given a good trial at Isasik and it was found impossible* 
to provide the labour reejuired for it. One small detail has to he attended 
to if the system is to be carried out successfully, and that is that tin* 
night-soil is best poured into the pit by means of a trough placed under 
the night-soil cart. Anyone who has ever tried will fincl that it takes a 
very long time to get bullocks to back a few inches and the* use of tlu* 
trough makes all the difference l)etweeii being able to do the thing in a 
clean way and in a messy way. I took a jihotograph of such a trough, 
and 1 shall be glad to give a copy to anyone who is interested in the 
subject. 

The Peesident, The Hox'ble Major J. C . IIohkrtsox, said 
that the subject of fly prevention was at the root of much of our public 
health work in India. Q'hey had read the papers by Majors iMarjori- 
banks and Cook Young, both of which dealt more especially with flics 
and their breeding. The other paper by Mr. Ilobertson also dealt with 
this subject though in a less de^*ee. The whole subject w'as veiy 
important and he hoped the discussion would be a full one. 

Dr. a. L. Shrokjj’ -With regard to the occurrence ol flie.'!, 
I should like to say a few words about their prevalence in Karachi. 
The fly nuisance there is so groat that it would naturally lead to the piu- 
blems of cholera and typhoid fever. I <iuUe support ilajor Cook Yourg. 
Last year I carried out the suggestions which Major "i'oxing has <l('tail- 
ed ; rubbish was immediately removed and incinerated, anti all the 
meat markets and other slaughter yards wore treated with pesterinc. 
As the filthy habit of throwing rubbish in the public streets has in- 
creased flies to a ve:^ great extent, it is necessary to remove immediately 
the rubbish and incinerate it, . . 
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Dk. a. Souza : — 1 am afraid the system proposed by Major 
Marjoribanks will breed a lot of flies unless two sweepers are employed 
at each latrine, and they keep constant watch by turns, and bury the 
filth immediately so that no flies are able to lay eggs on it. 

The other day I tried the following experiment : — 

In a pit 2 feet long, 1 .Heet wide, 1^ feet deep, I put 2" night-soil 
(solid) sprinkled two ounces of Pearson’s Antiseptic Fluid, covered it 
with 2" of sandy soil, added another 2" night-soil, pltis 2 ounces of Anti- 
septic Fluid and filled the rest with earth. In all there were 4" night-soil, 
4 ounces of disinfectant and 12" of sandy soil and yet 785 flies bred out 
of it. 

The best system that can be suggested for private compounds where 
cartage is not available or is avoided, is to incinerate the night-soil with 
the compound rubbish. The rubbish will not be enough to reduce the 
night-soil to ashes, but it will raise its temperature sufiB.ciently to kill the 
intestinal micro-organisms and fly eggs. Then the partly sterilized night- 
soil can be buried without any harm. 

Major W. W. Clembsha : — think a very important point has 
been overlookedT. In the first place it has been very clearly brought 
out that flies lay their eggs while the night-soil rests in latrines. 
Although for many years to come, the hand removal types of latrine 
must remain for a large portion of India, it seems to me that the 
proper course is to go to the root of the whole trouble and when- 
ever possible to do away with this truly iniquitous system of hand removal 
latrines. I quite admit that for small towns, an underground drainage 
system is entirely out of the question generally on financial grounds, but 
large cities would be wiser to go in for more satisfactory arrangements. 

The Hon’ble Mr. J. P. Orr : — I am very much interested in 
Major Marjoribanks’ papers upon the Nasik method of disposal of night- 
soil. Many years ago when 1 was on special duty for the purpose of 
drawing up model rules and bye-laws for the Bombay Government, 
I had occasion to visit Nasik and certainly the night-soil depot 
there was a horrible nuisance and it was supposed that we should never 
be able to reduce that nxiisance. I hear now for the first time of these 
successful efforts to remove the night-soil, and what is of equal importance 
is that by this method you remove the night-soil, and yet you retain the 
use of that night-soil a year later for the purposes of manure. That is one 
of the most important advantages which the incinerator has not. I 
should like to see this method tried in other municipalities and I think 
that we want information on certain points which perhaps Major Marjori- 
banks will be able to supply in his reply, or perhaps he would let us have 
it later on. In the fitrst place, the information that 1 have received fi'om 
other municipal towns is that they find it extremely difficult to get 
p('oplo to allow them to remove their TcaJtchra because they want it for 
their own use as manure. Poona is one of the towns in which I got 
that information ; I suppose there is a great deal more of irrigated 
cultivation there than there is in Nasik. But a point on which I want 
information is whether Major Marjoribanks formd any difficulty in getting 
the Teatckm conveyed to the night-soil depbt. Another very important 
advantage about this system, the absence of which prevents municipah- 
tie^ in many cases from dealing properly with night-soil, is that the night- 
soil need not be taken to great distances because there is no nuisance. 
The trouble in many places, especially in Poona, with which I am better 
acquainted than any other town, is that if night-soil be dumped in places 
near the oily a fearful nuisance from flies and a smeU will result. 1 under- 
stand from Major Marjoribanks that this simple system both abolishes 
the nuisance and abolishes the smell nuisance. But 1 do not quite 
understand on© point. Properly speaking each day should have its own 
intriog ffir its ni^ht-^il, which is sealed by the kaicJtra on the evening 
of til;© day on wMch it has been used. "What I want to know is iujw 
after the night-soil is put in, is the hat&kra put in ? Ihere must 
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be I suppofae a certaiu interval, but probably tlie Xa^ik ])eopl(* have got 
some arrangement by which tliey can make that ultol•^’al very shoi’t. 
Otherwise 1 should think there musl be a nuisance from smelk though 
that nuisance can be got over. Then you can iixstruct poorer munici- 
palities to make their night-soil depots q^uite close to the town and 
that immensely reduces the expenditure, because it is the cost of 
cartage that stamls in the way of the propei' disposal of the night-soil 
in many small municipalities. 

1 don’t understand this paragTaph in the })aper : " The contends of 

a pit may .shrink so much in drymg that there is room for a day'.s night- 
soil on the top. This .should never he applied howevoi’ to a pit whose con- 
tents have only half dried.” Will Major Marjoribanks kindly explain that 
in reply 1 Another great advantage of couise is that the proce.ss caii 
be carried on even in the course of the moitsoon. In fact, a.s far a.s 1 
can make out, the monsoon rather helps the matter. 1 think munici- 
palities who wish to adopt this .system will also want some inform- 
ation on these points. What is the area of pits required per month i 
What is the cost of diggers i And what is the cost of haulage, and from 
what distance ? All the.se questions come into the financial aspect of the 
affair aird require to be investigated. Perhaps Major Marjoribanks 
has not got these details, but he could give us some kind of estimate later 
on, which could be supplied to our municipalitie.s for their information. 

The Hon'ble Sir Pardey Lukis : — Ther<‘ was one point men- 
tioned in connection with Major Cook Young's paper. 1 notice he talks 
of the free use of pesterine. Pesterine of course is a petroleum derivativt^. 
1 see in the “ Journal of Apphed Entomology'' ” that if rubbish and litter, 
which is intended afterwards to be devoted to the manuring of gardens, 
is treated with any petroleum derivative, it loses its value and in fact 
becomes absolutely hurtful to flowers. If litter io intended to be ripened 
for garden manure either milk of lime, small quantities of sulphate of 
iion, or alkaline solutions should be used instead of petroleum deriva- 
tives. 

Major AI.arjoribahk.s, in replying .said 1 will deal with one 
or two of the points which Mr. Orr has raised. At Nasik there is no 
difficulty in getting people to give up their katclira. The population 
does not happen to contain a veiy large number of cultivators. There 
are a fair number of market gardeners. The market gardeners do not 
take the trouble to use katcJira. They are very much fonder of stronger 
manure, in the sha})e of night-soil. Q'hcre may be many places where 
there might he .some difficulty about katchra, but I cannot say that I 
found that at Nasik. 1 have spent a good many years in travelling 
round small municipalities in the Deccan and on tlic whole J do not 
think that most of the katchra is used up by private individuals. 

As 1 ‘egards the question as to what tinu' of day the katchra i.s 
put over the night- soil, it should he n^memliered that there i.s 
no use wliatever in mixing night-soil with katchra. The katchra is 
merely put on the surface as an air seal, and accordingly it is simply 
a matter of putting on the katchra after the last cart has come alojxg, 
TiU then there would he a very slight smell, but that smell is the 
smell of perfectly fresh night-soil. What is really offensive is tlu* 
smell of night-soil which has been exposed for a good many hours, and 
by the evening when the katchra has been applied there is no longer any 
smell. I may mention, as regards the actual air sealiixg, that after the 
last r ains I paid a surprise visit to the depot at Nasik, and I thought 
I should like to .see that day’s pit. 1 happened to come in rather 
late in the evening. It was pretty dark. 1 was not able by the 
sense of sight to determine which was that tlay's pit, and 1 was per- 
fectly unable by the sense of smell to determine it. As regards the area 
per month, that of course would depend upon the population and upon 
the amount of night-soil afforded by the population. Again we could 
not say that the amount of the night-soil of the population of one town 
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and anotlier would be iu any way constant, because of the very great 
variation in the amount of ablution water used by particular castes. 
Towns containing a large number of Muhammadans would not have so 
fluid a night-soil as those containing a large number of Brahmins, and 
so it is impossible to give any definite figures of that sort. Again the cost 
of haulage, which is a very troublesome item, is one about which I have 
no figures. That is a matter which will have to be locally worked out. 
Of course the system does not pretend to do away with that hoiTor of 
India — the iron-clad. And certainly I have never attempted to 
recommend this system where a drainage system coiild be introduced. 
Where a water carriage system could be introduced we would be only 
too glad to get rid of any system of the kind. It is only intended foV 
towns which are not able to have a water carriage system and , in spite 
of their horror of them, continue to have iron-clads. li is merely a 
method of getting rid of the contents of these iron-clads hi as inoffensive 
a mann,er as possible. 

Mr. Robertson said that he did not see why any nuisance should 
arise from iron-clads if his system of pails was adopted, because the 
pail as soon as it was filled would be emptied into the cart and removed, 
and there should be no nuisance caused by the carting of fresh night- 
soil in the streets. 

Mr. T. Salkield : — I should like to ask if any of you have had 
any experience of the sulphuric acid treatment of peat in the disposal 
of night-soil. Some years ago I had charge of a district in England, a 
portion of which had no sewers, and this system was adopted with ex- 
cellent results. It is so long ago now that I cannot give you any figures 
or detailed facts but I have an idea, after hstening to these speeches, 
that if it were possible to obtain peat in this country, or a suitable 
substitute, and you were to adopt a system of adding sulphuric acid to it 
and putting it in the pails and then sending round men to collect these 
pails, I think a good many of your troubles would be solved . I am not a 
sufficiently expert chemist to talk about the fixing of nitrogen, but I have 
an idea that the sulphuric acid Jfixes the nitrogen or converts the solids 
into a non-putrescible condition and renders the contents of these pails 
very valuable for manurial purposes. I think that if any of you could 
make a study of this matter it might possibly repay consideration. 
“A note on Incineration in India,”* by Captain H. G. Stiles Webb, i.m.s., 
was taken as read. 
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SECOND DAY— TUESDAY, 20th JANUARY. 

SECTION A. 

The Hon’blk Sir Harooort Bdtler, k.csi., o.i.e., Pkesidincj. 

(«) Inja'idile Mortality. 

The President: — The first paper on tlip nofenda k by Mi.ss 
Benson on “ Proposals for the formation of a Women’s Doinestio 
Sanitary Service for India.” * This was the result of a meeting- held a 
few days ago in Delhi and the paper was not received in time for 
me to refer to it in my opening addres.s, otherwise I should have done 
so. Miss Benson is not able to be present, so we shall take the papei- 
as read. 

Mr. P. L. Moore then introduced his paper on “Nurse district 
visitors in Madras City,”* in which the author briefly’' sunimarises the 
work done by six nurses who were employed on a maximum sjilary 
of Rs. 200 in connection with malaria preventive measures in the 
northei’n portion of Madras City. • 

He said he attached no great value to the figures given in the 
paper. He merely thought that such figure.s as were available 
should find a place in the paper. 

The only other remark was that, since writing the paper. 
Madras had had the benefit of a vi.sit from Captain Hodgson to deal 
with malaria in the city, and he would be very glad if Captain Hodg- 
.son would give his opinion as to the value of the services of the nurses. 

Captain Hodgson said he had recently taken over the anti-malarial 
work and he had seen the woi'k of these nurse.^. The great point about 
the nurses was that they actually visited the homes of the people. 
Thei e were large numbers of people wdio would never go to a dis- 
pensary because, in their ignorance they thought they would be operated 
on, or that measure.s would be taken again.st their houses oi- their 
liomes because they had got an illness. The nurses had been able to 
impart a certain amount of confidence to the people, so that not only 
were the people actually treated bj^ them improved, but large numbers 
of women and childx'en who would otherwise never have gone to a 
dispensary, did actually go for treatment He thought this was veiy 
important because there was undoubtedly a very large amount of 
opposition to treatment in malaria. If men were employed in this 
work they were unable to enter the houses. Of course, it -wovs only 
the very best type of nm'ses that could be used for this woi’k, because 
it was essential that they should obtain the confidence of the people. 
It was entirely a question of confidence. Once the people had 
confidence the 3 ’’ came for treatment regularly afterwards. He thought 
he could say very definitely that these nurses had done extremely 
good work in Madras. 

Mr. Orr : — “ I am sorry that Dr. Turner of Bombaj' is not 
present here. In his absence I think I ought to sa^' a word or 
two about the nurses in Bombay. I would like to recommend 
those who are trying the experiment in Madras, to consult Dr. 
Turner, the Health Officer of Bombay, as to his experience there 
and an interchange of notes might be useful, I do not know 
much in detail about what the nui*ses do, but I do know that they 
are considered to be doing a very useful work in the direction that 
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has iust been pointed out, that in, in getting at people who cannot be 

at in the dispensaries or in the hospitals. People can be got at 
fn their homes by nurses, and if you have the right type of women a 
o-reat deal of good might be done in the way of education, and edu- 
cation, though a slow process, is really a very strong weapon in the 
hands of the sanitarian.” 

Dr Rozdon introduced his paper on “ Infantile Mortality,”* in 
which it is pointed out that the question of infant mortality is one 
demanding the serious considerai-ion of every hygienist. Its impor- 
tance is demons trated by a reference to the statistics of Amritsar a.s 
recorded during 1910, 3911 and 1912. 

Approximately one child out of eveiy three bom, died within 
the first year after birth. The causes of this tei rible mortality are 
discussed, and are shown to be chiefly ignorance, both on the part of 
mothers and quack mid wives, as regards all matters pertaining to 
pregnane 3 % maternity and infant hygiene. 

Early marriage, contagious diseases, general insanitary conditions 
and over-crowding are additional and aggravating contributoiy causes. 

To aid in the enlightenment of the people and the removal of 
such ignorance, the author recommends that advantage be taken of 
the already existing panehayat system, and provincial health societies 
engrafted on them, and by this means spread a knowledge of Nature’s 
laws and elementary jn’inciples of domestic h 3 ’giene. The women of 
India must be enlisted to advance such knowledge amongst their 
own sex, the women themselves are the best pioneers. A S 3 ’stem of 
lady health visitors and voluntary workers would be of the greatest 
value. 

Midwives should be trained and, if necessary^, a Midwives’ Act 
introduced ba.sed on the Midwives’ Act of 1902 in England and Wales. 

Municipal energies should be directed to reduce the over-crowd- 
ing, and to supervise and control the trade in that most essential of 
infants’ food — n)ilk. 

It is by systematic and organised campaign in all these directions 
that the appalling infant mortality can be reduced, and many lives 
saved to the State. 

Dr. Rozdon said the paper clearl 3 !^ showed the number of infantile 
deaths which occurred every year in a to^vn like Amritsar, and he 
presumed other towns had also a large number. Such mortality was 
too high. The next question to consider was the best means of redu- 
cing this high death-rate for children. In his paper he had proposed 
that provincial health societies should be formed, and lady health 
visitors appointed. The previous speakers had pointed out that they 
must have lad 3 ’' health visitors who would be very tactful and sym- 
pathetic towards the people they had to attend. He thought it was 
time for municipalities to have at least one or two health visitors. 
There was, of course, a great field for voluntary workers as well 

As regards midwive.s, who. he thought, played a great part in 
increasing infant mortality, an Act like the English Act of 1902 
should be framed by the Government, Municipalities shc'uld be 
roused from their lethargic .sleep and requested to lessen over-crowd- 
ing in big cities. Their attention should also be directed towards 
the milk supply. He had come across several cases of infantile 
mortality in Amritsar which were only due to the want of good milk. 
It was only by a systematic and organised campaign that they could 
reduce infant mortality. 

Major W. H. JKbnriok next introduced his paper on High 
temperature a.s a cause of infantile mortality.”* The following is a 
summary : — 

During May and June, 1912, exceptionally high temperatures 
prevailed m parts of India and in the Central Provinces The vital 
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statistics of the latter were studied, and the district leturns analysed, 
with reference to the prevailing atmospheric temperature. 

The charts and curves mapped out showing deaths of iidants and 
children, total deaths and births, month b}’' month, sliow, both for the 
Province and for the various districts, a rise in mortalitj’^ accompany- 
ing a rise in the maKiinum shade temperature during" the month of 
Maj’', 1912. Tho lise in the total death.s is contributed to chieflv" by 
the rise in infants’ deaths, those districts \v ith a higher teniporatnie 
contributing more than the distiiets, such as Betuland Mandla which 
enjoy a cooler climate. 

In the interpretation of statistics eollceted from w i<le areas, local 
conditions, or diseases, or epidemic outbreaks, maj’^ act ns disturbing 
factors aiid must he considered m anj’’ attempt to show the correlation 
between atmo.spheric temperature and infantile deaths Taking into 
consideration all such factors and excluding the iutiuenees of clmlera. 
plague, siuall-pox, malaria, measles, chicken-pox, and infantile diseases, 
the author shows that the daih’ figures indicate a gre.itly increased 
infant mortality correspoudiiig tio a rise in temperature, especially 
during the sev’en day jieriod of the heat w’ave in May, 1912, and con- 
siders it justifiable to conclude that the metereological phenomenon of 
abnormal high tempeiatui’e is the cause of the excess znortality. 

Pyrexia and exhaustion are the cause of death. The mortality, 
to some extent, can be controlled by improved house construction, the 
opening out of congested areas, and the gradual improvement. of the 
general conditions of life. 

He said: In most years the total death-rate shows a rise 
during the month of May, and upon analysis it will be found that this 
rise IS almost entirely due to an increased number of infants’ deaths. 
In the year 1912 there was excessiv’e heat during a short period of 
May and its effect upon infant life is shown in the charts I have given. 
It would be a good thing if enquiries upon similar lines were conducted 
in other parts of India, as the more light that can be thrown upon the 
causes of death the greater will be the accuracy of our retui’ns. 

Hr. Sooza : My experience has been that infantile mortality 
is always high during the prevalence of intestinal diseases, i.e., from 
June to August when the atmuspher-e is moist and the temperature 
not very high. 

In 1912 the highest mortality among infants in Lucknow occur- 
red in the month of August, while in i913 July showed the maximum 
when cholera was prevalent. 

The same was the case with Allahabad. The causes are chiefly 
malnutrition and improper clothing added to social conditions of the 
people. The mortality in these provinces is higher than in the 
Presidency towns, chiefly on account of ignorance. 

With a view to the reduction of this mortality the Jjucknow 
Municipality is ti’aining dais at the Dufiferin Hospital. Twelve dais 
have already been trained at municipal expense and five dnis are under 
training. 

Also 30 bazar dais received special instructions and were paid 8 
annas per attendance. W^ithout the co-operation of the public, how- 
ever, municipal efforts will be in vain. The fully trained dais^ do not 
get much practice, and the bazar dais that come iu for instructions, tell 
Miss O’Brien, the Lady Doctor, that people will not aceciit modern 
methods but pensisi in having the primitive methods their forefather.s 

were used to. j .c 

I think a society of leading gentlemen and ladies of the town tor 
the prevention of infantile mortality is de.sira.ble. Its objects would 
be (1) to engage trained nurses and health visitors and supply them 
free of charge to the people : (2) to convince people by leaflet, 
demand only trained nurses ; (3) to prohibit bazar dai.s from practising 
who have received no instructions at the lying-in hospital. 
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Dr. Froilajto de Mello : — J’ai etudie avec beauooup d’atten- 
tion eet interessant memoire efc sans vouloir flatter I’auteur on pent 
bien dire que Ton y trouve d’admirables ressources et arguments statis- 
tiques. 

Mais .sous le point de vue medical je voudrais que I’auteur nous 
expliqurit comment les hautes temperatures agissent sur les enfants. 
Ce n'est pas une insolation, au moins les symptomes decrits dans la der- 
niere partie de ce memoire n’autorisent pas un diagnostic semblable. 
Bt si eela 6tait la cause directe, c’est-ii-dire, si les temperatures 
agrissaient par elles-m^mes sur la mortalite infantile, pourquoi est ce 
que les premiers figes (1 a 5 ans) echapperaient a ce fleau. Vous 
savez parfaitement que c’est I’ltge des maladies, I’iige de moindre 
resistenee et cependaut ces premiers ilges ne paient pas un tribut k la 
raort par cette cause ! 

Si je vais a present dtudier la description trop resumes que I’auteur 
fait des sympt6mes de la maladie, je voir quelle se pr6te bien au cadre 
nosologique des intoxications gastro-intestinales. L’irritation, la som- 
nolence, souvent la fikvre sont autant des symptdmes des troubles 
gastro-intestinaux et j’appelle Fattention de Fauteur sur ce point, 

II est vrai qu’il nous dit que la diarrhee infantile n’est pas la cause 
de cette mortality et que cette maladie est propag^e par les mouches. 

Messieurs, la diarrhee infantile n’est pas une entity morbide, elle 
est un syndr6me qui va de la simple indigestion jusqu’k la diarrhde 4pi- 
d4mique. Vous savez parfaitement que les dernieres Etudes bacteriolo- 
giques donnent eomme un des agents de cette diarrhde le Proteus 
vulgao'is, et nous savons deja le r61e patbologique du coli bacille dans 
la production de ces diarrhees. Nous savons aussi la virulence que les 
microbes acquikrent pas des passages en serie, et c’est la que je pense, 
c’est le principal r61e des mouches. II s’agit done d’une diarrhee 
infantile epidemique, et I’opposition que I’auteur montre entre le nombre 
deminu6 des mouches et Faugmentation de la mortality infantile, n’est 
pas, je le crois, un argument puissant, 

Je crois plutdt que c’est k cause des fermentations et de troubles 
gastro-intestinaux qui sont rares dans la premiere enfance pareeque 
leur alimentation est le lait maternel, que I’on droit chercher la cause 
immediate de cette mortality done la haute temperature est seulunent 
Fagent producteure. En tout cas, Fauteur qui a etudie le sujet nous 
expliquera mieux cette action. 

Dr. K. C. Bose said there was not the slightest shadow of doubt 
that early marriages were a potent factor in infantile mortality, and in 
the early decay of the health of the young mother and the poor con- 
dition of her children. But with the advancement of age and the 
progress of education, a healthy reaction had taken place in the minds 
of the educated classes of their women, and they were refraining from 
following their old customs and most of them married their daughters 
after they had completed their 12th year of age, but to their regret 
infant mortality still continued high. 

The poverty of the people, the dearness of milk, the toleration of 
quacks, as the author of the paper had said, were the main factors 
in the^ death of their infants. Indeed the heavy death-xate amongst 
their infant population was more due to carelessness and inanition 
than to anything else. Nearly one- third of the total deaths of the 
infants was due to inanition, and many were carried off by infectious 
diseases and diseases of the respiratory organs and bowels. 

The suggestion for the bacteriological examination of the milk 
snppl^y seemed to him rather chimerical. 

The importance of the appointment of female sanitary inspectors 
(^uld not he over-rated.. The Calcutta Corporation has appointed 
qualified lady doctors, the record of whose services is excellent. 

Went to the houses tmd hovels of the poor, gave them lessons 
m sanitation and lent their invaluable servioes in emergencies. 
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Dr. K. V. Amin tliouglil Ihufc high teiuporutureb cause luftiutile 
mortality ou account of the milk going bad. Another cause was the 
low vitality of some mothers who could not suckle their children ; 
also they did not dilute the milk given to the children properly 
according to age. He would ask the Conference to consider the 
advisability of having milk disjoensarics for large municipalities under 
medical men, for dispensing sterilised milk in ono-feed bottles of the 
right dilution, according to the age of the child. 

Dr. B. JB. Brahmachari agreed with Dr. Bose that early 
motherhood was one of the causes of infantile mortality. He thought 
the solution of the problem lay in the education of girls. They 
should be able to read for themselves so that they might learn by 
means of leaflets and books. 

Another cause was the poverty’’ of the people which prevented 
them from calling in the assistance of qualified medical practitioners. 
The malpractices of quack midwives were the most frequent causes of 
infantile mortality, and it would be a boon to the people if the Con- 
ference worked out the means of placing (qualified help within the 
reach of the poor. 

The President then called upon Dr. Turner (who had just 
arrived) to give the Conference the benetit of the results obtained 
from the experiments in Bombay, in regard to nurse district visitors 
in Bombay. 

Dr. Turner: — For the la^t 10 or 12 years in Bombay we 
liave been following a line of action with regard to the education of 
the mother rather than of the nur-se. In Bombay city there are 
about 160 of these native dms and we are now trying to get at them 
through the Bombay Sanitary Association. We have organized a 
series of lectures — we have collected these women in spite of all 
obstacles. We were told that the}’" would never come to listen, and if 
they came, would go away quite indifferent to any lessons we should 
give them. We have not considered that a groat bar to the success 
of the method. These women are, as most of you can understand, of 
the most unclean type. Their methods are weird and grotesque in 
the extreme, but they are w’hat are called hereditaiy daifi, and they 
are employed by the poorer class of women for want of' hotter. The 
suggestions made in the paper begin from the top : we are trying to 
begin from the bottom. We are trying to inaugurate these lectures, 
and Her Excellency Lady Willingdon is, I believe, about to attend a 
mooting where we are going to promulgate these ideas. Fortunately 
L'ldy Mabelle Egerton, who is a member of the Central Board for 
control of Midwives in Loudon, is going to address the meeting. On 
Friday last we collected 100 of those dfcis and addressed them in their 
own language, JIaraihi. A lot of them were of the Borah cla.ss, 
Muhammadan women, whom wo w'cro told would never accept our 
teaching, and would scoff at the idea of our adding to the knowledge 
already given thorn by God xVlmighty. However these women were 
so interested in this lecture that they asked for it to be repeated in 
Hindustani. I think you will agree that this is a step in the right 
direction. We are aiming at beginning at the bottom so as to go 
among the houses of those poorer women and try and create amongst 
them a demand for better methods No doubt it will be difficult, but 
everything of that sort in India is difficult, and it is only a matter of 
time and trouble. There are, as probably some of you know. Muni- 
cipal dispensaries in Bombay which have been in existence for 10 or 12 
years in each of which there is a municipal trained nurse. In addition 
to that the Bombay Sanitary Association has a staff of health visitors 
who go about to these women, teaching them as far as they can 
domestic hygiene, the care of the child, and of the mother- The 
Corporation of Bombay have now voted the sum of one thousand 
rupees a year towards providing the poorer mothers with assistance 

( 59 ) 



during tho lying-in period. They give them a, bed and a certain 
amount of milk to carry them over the period of labour. 

(h) Notification of Diseases, 

The Hon'ble Sukoeon-General Sir Pardey Lukis Before 
tho subject of the notification of disease is introduced I ivant to make 
just one remark, lleri-beri is not included in our agenda, but I 
see in the admirable paper on the notification of disease by Dr. do 
Mello, that he has expressed a strong opinion tliat beri-beri is not in 
any way due to rice, that it is both infectious and contagious, and that 
in his opinion it ought to be made a notifiable disease. In view of 
this fact and in view of the very varying opinions that have been 
expressed in the medical press lately with reference to the deficiency 
theory, [ think it w’ould be as well if the delegates would discuss this 
question, because it seems to me quite po.s&ible that under the head 
of beri-beri we may have included more than one disease. I 
heard the other day from Colonel Blenkinsop that when he was 
in Sierra Leone he had several otficors under his treatment, all 
suffering from clinical beri-beri, but that in not one of these eases 
was he able to detect any evidence whatever of dietary deficiency. 
Recently too, there has been an outbreak of what appears to be 
beri-beri among the British troops at Lebong. This outbreak has 
been confined to privates, none of whom are rice eaters, and the 
majority of whom are teetotalers, so that it is a little difficult to 
understand where dietary deficiency comes in. The outbreak is 
now under observation and the report will bo looked forward to 
with much interest. Major Greig went up to investigate it, but I 
don’t know if he will consider that he is entitled to say anything about 
it at this stage, though we should like to heiir what he has to saj’. 

The first paper was by Dr. de Mello on “ What are tho diseases 
whoso notification should be rendered compulsory in Portuguese 
India, of which the following is a summary; — 

In the part of Goa known as the VeUius Gonquistas, all sanitary 
measures are practicable on account of the largo number of medical 
men, other than health officers, who practice their profession there. 
So much cannot be .said for tho Novas Gotaquislas where there are 
vei'}' few doctors for a veiy large area. 

Tho subject is divided into two part.s — 

A. — Dhseases of a known nature. 

B. — Diseases of an unknown nature. 

In tho first group tho author mentions — 

I- — Plague, ami suggests tho uoce.ssity of making notification 
compulsory when averred case.s of plague occul’ among rats. 

II. — Diphtheria, and 

(a) calls the attention of medical men to tho multiple forms 
in which tho disease may appear, and to tho relative 
T-nrity of this disease in India when compared with 
European countries, and 

( h) suggests that tho notification of all suspicious sore throats 
should be rendered compulsory, 

(f) In confirmed cases of diphtheria all the measures of prophy- 
laxis and notification in use in European countries are 
applicable to India. 

III. — Typhoid and paratyphoid infectious should be notified and 
also influenza 

IV. -— Cholera iu Goa is discussed and reference made to cholera 
ae reviviscence l occde, coniinonl_v called chcileTine or choleraic diar- 
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liioea. This name cliuleritLe should no longoi* survive, because in the 
first place it leads to confusion, and in the second the author has 
isolated a true cholera vibrio from the stools of three patients sufibring 
from it. 

The author insists on the need for settling the question of cho- 
lera carriers, and on the necessity for the compulsory notification of 
all suspected diarrhoeas. 

V. — Tuberculosis : 

(a) a disease of the individual, 

Ijb) a social disease. 

The^former includes — 

1. The tuhercidiiscs. 

2. E.Ktra-pulmonary tuberculosis (meningitis, pleurisy, etc.). 
These need not be notified unless thej’' show an appreciable bacillsemia. 

Amongst the patients of the second group {b) who ought to be 
notified, the author includes all eases of pulmonary tubercle whatever 
mav be the stage of the disease. 

(a) Notification should be made compulsory in all cases of— 

pulmonaiy I uberculosis, 
laryngeal tuberculosis, 
non-latent extra pulmonary tubereulo.sis, 
latent extra pulmonary tuberculosis in which a tubercu- 
lous bacilliemia is disclosed. 

(7j) That other cases of tubcrculosi.s should receive the careful 
attention of doctors in order that the source of infection 
may be s<mght in the patient’s surroundings. 

(c) That the doctors of India should carry out studie.s on the 

degree of tubercle bacilliemia in the different forms of 
tubcreulo.si.s und on the clinical extent and pathological 
anatomy of the ti/j/fiobacillose of Landouzy. 

(d) That Governments, municipalities, and philanthropic asso- 

ciations should strongly encourage anti -tuberculosis 
campaigns. 

In the second part of his paper the author discusses diseases, the 
nature of which is up to the present unknown. 

I. Amongst these, one disease which he beliovc.s to bo infectious 
and contagious, and not produced hy feeding on rice as was proclaimed 
at the last International IMedical Congre.ss in Ijondon, is beri-beri. 
His paper describes in detail the dillbreiit epidemics of beri-beri in 
Goa, which according to the author is an imported disease. 

II. Ho describes at length I'omittont fevers of an unknown 
nature similar to those of British India, gives a clinical resume of the 
disease for which ho is indebted to Dr. \V. da fSilva, and a bacteriologi- 
cal resume of two cases, und jii’oposes: — 

(tt) “ That further research should bo made to clear up certain 
obscure points ” ; 

(&) “ That those remittent fevers should bo added to the list of 
those whose notification should be made compulsory.” 

III. He describes small-pox in Portuguese India, the iulluencc 
of tho non-Christian classes of the population in its propagation 
because this disease is one of their goddesses, and proposes : — 

(а) That notification of small-pox should be made compulsory ; 

(б) that rigorous penal measures be enforced by Governments 

in eases of concealment of sraall-pox. 

IV. Finally he advises compulsory notification of measles and 
whooping cough which are especially fatal to children, and hopes that 
the efforts of Governments and municipalities will tend in the direc- 
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ion of one day making dibinfectiou compulsory in all cases of death 
unless the doctor declares such to be unnecessary. 

Captain Norman White in introducing I)i\ de Hello’s paper 
cordially reciprocated his sentiments towards his British Indian 
colleagues. Dr. de Hello’s difficulties with regard to the compulsory 
notification of diseases in that part of Goa known as Novas Conquistas 
had their counterpart throughout the greater part of British India. 
He thought the paper a very valuable one inasmuch as it gave the 
Conference infoinnation about tropical diseases as they are found in 
Goa. From the medical point of vieiv Goa had so far remained a 
terra incognita to most of the delegates. Of special interest was 
Dr. de Hello’s description of beri-beri iu Portuguese India : the 
author had made out a strong case that the disease was of an infec- 
tious nature But on this point there were varying opinions and he 
would leave it to the Conference to discuss the matter. 

Lieut.-Colonel Drake-Brockman : — In my note^' on this im- 
portant question of notification of diseases, I have gone into details 
of a method I advocate, at any rate as a commencement, in this 
difficult sanitary problem — it is briefly this, that until such time 
as we can ensure the active co-operation of the public themselves 
as well as the medical pi’ofession generally — especially in our large 
cities, this duty must be taken over by the executive sanitary 
authority responsible. Some such method as that advocated for 
this purpose should be adopted, if we Avish to keep in touch with 
what is going on in the way of disease in our large cities. An 
agency is absolutely necessary in order to keep us daily and hourly 
informed of what goes on, and it must be guided by medical men. 
The main object in having a person of the rank and prestige of a 
medical officer for this purpose is tivo-fold — firstly, it ensures an 
accurate diagnosis of the outbreak and an intelligent enquiry into 
its possible origin, and secondly, the people themselves are saved 
much unnecessary worry and possible oppression in many little ways 
at the hands of petty municipal and other menials. I have 
personally seen good results from the method suggested, and 
it is of course capable of modification or extension as circumstances 
demand, but in advocating such one cannot ignore the fact, that 
in the absence of legislation to ensure the full value of a system of 
notification, ive must in very large measure rely upon the good will 
and active co-operation of the medical profession generally. I am 
personally of opinion that the enactment of a Hedical Registrcitiou 
Act in India more or less generally, will, besides being beneficial in 
other and various ivays, go far towards helping us in eflTectually tackling 
this difficult sanitary problem ; for though I am by no means a pessi- 
mist as regards the sanitary awakening of India, I feel that this 
matter is most urgent and one in which for the present it is useless 
to expect any very material assistance from the masses of the people. 

Dr. Bose introduced his paper on “ Notification as a means of 
prevention of the spread of infectious diseases,”* and said, “ the 
scope of this short paper is to establi.sh the fact that by the timely 
notification of the appearance of an infectious disease Ave can 
effectively arrest its spread. Hore than 40 per cent, of the total 
number of deaths of our country are due to preventable diseases. 
The time has come when the notification of infectious diseases should 
be made legally compulsory. Taking into consideration the upward 
rise of the line of phthisis in the table of death returns of a town or 
citjr, it becomes imperative that it should be included in the list of 
notifiable diseases. Public health is public wealth. The spread of 
leprosy should be restricted by notification. The law regarding the 
Bej^egation of lepers is very elastic. Hy apology for including puru- 
teirfi conjunctivitis is simply to guard against its spread amongst the 
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inmates of a school or hostel Tlie advantajje of a notification act 
can never be overrated." 

Dk. B. B. Brahmacha-ri agreed with Dr. Bo»e that it was high 
time to make the notification of infectious diseases compulsory at 
least in municipal towns, but as to the notifying agency Dr. Bose was 
not explicit. Qualified medical men when they treated such ca.ses 
would, of course, report them, but judging from i-eports the 
majority of patients went without treatment or w’ere treated by 
quacks. In such cases the duty of reporting infectious eases ivould 
rest on householders, but as householders could not very w'ell notify 
diseases which they did not recognise, the notification would have to 
be limited to such diseases as thej^ eoukl easily recognise, i.e., small- 
pox, cholera and plague, the three most destructive diseases in India. 

Dr. Souza read the following note : — “Small-pox, cholera and 
plague are the notifiable diseases in the United Provinces. I have 
noticed however that in some munieipalitie.s this b3’-e-law is a dead 
letter. For instance, in Allahabad the bj^e-kiw was enforced after I 
had brought it to the notice of the Chairman. Similarl}' in Lucknow’ 
the bye-law W’as enforced only last 5’ear. 

In mj’- opinion the b3'e-law should be properl3’ enforced in all the 
municipalities, and tuberculosis should be added to the above disease.s. 

British India is not sufficientl3’ advanced for the notification of 
all infectious diseases. 

Almost two-thirds of the people are attended by hakims and 
vaids, and I doubt whether the37^ can be expected to give reliable 
information. They will only throw more w’ork on the Health Depart- 
ment. 

The Portuguese population consists largely of Christians, and 
hakims are scarce there. Notification of the diseases mentioned 
could be very well carried out in Goa, but the country lacks the proper 
organization of a Sanitary Department, and unless this want is 
supplied, notification would be useless.” 

ISEajor E. D. Geeig referred to Dr. de Mello’s paper with regard 
to hen-hen and asked the following questions : — 

(1) If the cause of beri-beri has an alimentary' origin (toxic or 
inadequate diet) and more especially husked rice, how can we explain 
beri-beri amongst those people w'ho do not eat it ? 

(2) How explain certain cases of the disease in those countries 
where the consumption of rice is relatively very small ? 

This question of associating the cause of beri-beri with polished 
rice had led to a great deal of confusion in connection with deficiency 
diseases. Bice was important for the reason that it formed the 
dietary of millions of Eastern people, and naturally formed a very 
important factor, so that defects were brought out very prominently ; 
but apart from rice altogether, all the sy^mptons of beri-beri could be 
produced in a dietary which contained no rice whatever. Tho 
inve.stigation in the Philippines, of Smith and Crowell, show that a 
dietary which contained little or no rice can within three months 
produce all the typical symptoms of beri-beri. The work of Anel 
Holst also supports this. The reason that other dietaries bring 
about the disease is that they are deficient in certain essential 
constituents. For example, beef, which i.s a very important article 
of diet, has not a very great many of essential constituents 
(which we call vitamine) in it. Major Olemesha can tell us of 
a school in Kurseong in which the boy’-s w’ere feeding on a very 
poor quality of beef and developed beri-beri. But on giving them a 
properly balanced diet containing sufficient vitamine the disease wa,s 
eradicated. This would point to defects in diet being the cause of 
these symptoms. He thought it be.st to regard thi.s group of diseases — 
epidemic dropsy^, ship beri-beri, and scurvy — all as types of deficiency 
diseases, and with that mental conception one had a better chance of 
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srftdicfltiiig tliG clisstisp. TIig wliolo trsncl of inodsrn rssGaicli, ©xpGii- 
ni6nts of wliicli litivG bGGii CHrcftilly planned and carried out, exclude 
the infectious tlieoiy. 

He had investigated an outbreak at Lebong, but he could not say 
more about that than that he _ found that the persons attacked 
belonged to a group of men living on a tleficient dietary, whiie 
those'on a diftbreut dietary altogether were immune from the disease. 
He thought the whole question of metabolism needed further working- 
out on ]')resent lines. It would be well, for example, to find out Avhat 
articles of dietary are defective in vitamine, and what have a large 
amount, so that in the cases of large bodies of men such as among 
troops, in jails, etc., a suitable dietary not dangerous from the beri- 
beri point of view could be given. Other articles of diet than rice 
could biing about the same disease. 

A man in Berlin who fed himself on a dietary defective in 
vitamine produced all the sj’^mptoms of beri-beri ; so^ that in Berlin 
where there was no po.ssibility of infection, beri-beri was produced. 
All modern research supports the view of deficient dietary being the 
origin of beri-beri. 

!Major Clemesiia continuing the discussion referred to the 
epidemic in the school at Kurseong, and stated that the dietarj’’ 
there had no doubt been deficient "owing to insufficient Budget 
provision, and cases had occurred every few years. Some exti-emely 
interesting facts had beea obtained from this selioql. The head- 
master there has been in the habit of weighing the boys every three 
months for the last 10 years. He (Major Clemesha) was at present 
engaged in analysing the results of these weighments, and hop'ed 
shortly to publish a note showing the extreme value _ of weighments 
at school as a test of efficiency of diet in general. Since the intro- 
duction of a change of diet into this sc.hool there had been a very 
great alteration in the curve of the increase of weight in the boys. 
He thought there was doubt that carefully investigated epidemics 
of beri-beri would al\va 3 ^s show that it was a deficiency disease. He 
thought it desirable to make beri-beri a notifiable disease in order 
that sanitary departments in various provinces might have an oppor- 
tunity of investigating these diseases when they break out. 

Dr. U. N. Bramachari supported the dietary origin of beri-beri. 

Captaix Ginn wished to ask Major Greig how if defective diet was 
responsible for beri-beri, there was no beri-beri in England where a 
certain portion of the people suffered from defective nutrition. 

Major Greio explained that there had been a typical outbreak of 
beri-beri in Dublin. In Germany, England and elsewhere persons on 
a deficient dietary had developed typical symptoms of tropical beri- 
beri. 

Dr. de Mello considered that the deficiency theory could not 
possibly explain the epidemics of beri-beri which had occurred in 
Goa and he maintained the attitude he had taken up in his paper 
that beri-beri was an infectious disease. He said: “Je suis entre 
deux opinions differentes : celle du Dr. Clemesha dont je connais 
trbs bien et je sais les travaux sur I’analyse des eaux, et celle du 
Dr. Greig dont je connais un excellent livre que je fais 4tudier ii mes 
4tudiants. 

De Dr. Clemesha veut que le bdri-bdri sait notifid an moins pour 
que les medioins Tdtudient mieux que jusqu’ii pi’dsent. C’est bien; 
e’est la Topinion du Congrbs de Londres, mais le Dr. Greig pense que 
le.bdri-bdi’i n*est pas une inaladie infectieuse et qu'il est cause par une 
inaaflSsance alimentaire, qnelque que soib le rdgime, riz ou autre. 

J© m’oppose en absolu contre oette dernibre opinion. Comment 
don© lee indigbnes de ITnde Portngaise que se nourrissent si mal n’ont 
o©f)ttr?iotd 1© bdri-bdri ? Comment est-ce que oette ranladie 
edofiinaeiMjd ohez les raarins du Portugal qni s’alimeutent cent fois 
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niienx qixft les imligenes ' CiiijiniMit osl-oe que Ifs solclal.s africaiii*^ 
lui payent tribut inalgre leur ration nlimentaii'o el malgi'e Ip changp 
raent de regime ? 

Ije bdri-beri n’est-il par eontagieifs; ? Comment expliquereK-von-^ 
que les enfants le eontraotent par le lait mafpruel ^ Votis no medirPi: 
pas oertainenient que Ip lait change do composition dans sos c'lemcnls 
ossentiel d’apres les regimes, 

Vous ne ponrroz pas expliquor coinment un soldat iaisant lo 
service de factionnaire ait eontraetd cotto maladio, alors ([u'il faisait oo 
service dans la fortcrosso d’Aguala oft Ton avait onfennd dcs prison- 
niers bdri-beriques, 

En apportant ici cette question, je n'ai pas voulu que m’opposer 
(levant cette Conference aux idees des congressistes a Londres sur la 
question du beri-bdri. 

Messieurs, vous vous rapolloz tres bien avtmt la ddcouverte do 
I'hdmatazoaire e’etait le mauvais air qui dounait la malaria ; avant la 
ddcouverte du tiypanosome c'(5tait la mtindioca qui causait la 
maladie du sommeil. Xous sommes quant au bdri-beri dans la memo 
(jpoquo que nos prdddeesseurs avant la (h'couverti' des agents du 
paludi.sme et de la maladio du sommeil ; attendons la ddcouverte de 
I’agent b(Sri-bdriqne, mais avant que eela se fasse, gardez-vous bien 
do proelamer la non-contagiositd, la non-infectivitd du bdri-bdri. 

(o) Tuherculnsifi. 

De. W. J. Wanless introduced his paper on “ Tuberculosis in 
India — some suggestions on its spread and prevention,”* in which ho 
pointed out the apparent increase in the disease and its widespread 
prevalence among the educated and artisan classes of large towns, 
and also among the village population. 

The famine of 1900 and annual plague outbreaks had left a legacy 
of the disease. Villagers in .search of employment migrate to Bombay 
or large towns, contract the disease in the overei'owded chawls, and 
return home to spread infection among their familie.s and neighbours. 

To prevent further spread, to grapple with the scourge, condi- 
tions must be impi'oved, ignox'ance must be dispelled. Education 
is the most urgent need. A popular and extensive campaign by 
means of leaflets and lantern lectures should be undertaken, medical 
inspection of school children, the teaching of elementaiy hygiene 
are necessary adjuncts, sanatoria should be established, expert training 
in diagnosis and tx’eatment should he given to As.sistant Surgeons and 
Sub- Assistant Surgeons. 

A popular appeal for subscriptions to a large central fund, for 
use in a grand anti-tuberculosis campaign should he made. All officers 
— missionary, medical and sanitary, — should combine and heartily 
co-operate in a campaign for the improvement of the sanitary and 
hygienic education of the people. 

Dr. Wanless said that tuberculosis was greatly on the increase 
in India. His own expei’ienee and what he had read in the reports 
of mission hospitaLs, clearly pointed to this increase and he believed 
that one of the factors which accounted for the increase in many of the 
villages of Western India had been the effect of famine and plague. 
Large numbers of people during these times migrated to Bombay 
in search of employment. Not being brought up in that climate their 
power of resistance seemed to be lowered and thei’e they contracted 
the disease which, on their return to their villages, they spread 
among the people. He was personally concerned only with villages. 
The problem was cdmparatively easy in the large towns, but how to 
combat the diseases in the smaller villages was a very serious 
problem for the reason that a very large number of these people 
never saw a doctor at all, did not report to the mofussil dispensaries 
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in the large towns, and were medically seen by nobody. He thought 
some form of visitation or notification of the disease was needed in 
these villages. Two sanatoria had been established in the Bombay 
Presidency, but unfortunately they had been established in places 
where they were not available during the rainy months. He thought 
sanatoria should be established in places where they would be available 
throughout the year. He referred to the work done by Sub- Assis- 
tant Surgeons in these small towns and thought that tuberculosis 
shelters ought to be attached to every dispensary and small hospital. 
These shelters would not cost much and would help a great deal in 
combating the disease in small towns. He emphasised the magnitude 
of the problem and expected much from the education of the masses. 
Villagers, and even people in large cities, knew little or nothing of 
sanitation or personal hygiene and it was quite a common thing to 
find comers of rooms in chawds, and elsewhere, full of expectoration. 
This was proof enough that the people knew nothing about the spread 
of tuberculosis being due to expectoration. He hoped a great deal of 
emphasis would be put upon this campaign in this country with regard 
to the combating of this terrible disease, which he believed to be the 
worst of all the great enemies in th(! country.” 

Major Spbawson thought that tuberculosis wards were preferable 
to shelters which, in the United Provinces, could not be efficient 
unless they were protected from dust, wind and heat. 

Dr. JNbwell referred to the question whether the increase in 
tuberculosis in India w^as real or apparent. Recently in “ Public 
Health ” there appeared a very interesting paper by the Health 
Officer of Glasgow, who traced the prevalence of phthisis in Scotland 
for over 20 years and showed how during that period phthisis had 
changed in its locality in the various counties of Scotland, due to 
charges in the industrial centres. Dr. Newell thought that 
possibly something like that vras going on in India. With a view to 
finding out the prevalence of the disease in the city of Lahore ho 
had recently done a certain amount of voluntary examination of clerks 
and school children, and perhaps others might be able to give the 
Conference their opinion as to the prevalence of the disease in various 
centres. The following I'esults had been obtained by him : — 


Medical Examination for the detection of Phthisis. 


A. — 15 clerks, Government office, 5 affected (1 had 

died of it). 

B. — 43 boys at a Indian School (H) — 

Definite phthisis ... 3 (with apices in all). 

Suspected ... ... 4 


Total ... 7 

C. — 20 clerks in a Rail office — 

Both lungs affected ... 5 

One lung „ ... 2 

Suspected ... ... 2 


wife 


Total ... 9 

D.--20 employes in an Indian Printing Press— 
Both lungs affected .. 8 

One lung „ ... 9 

Suspected .. 1 


Total .. 18 
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■S'. — 32 hoys at a well ventilated school (M) — 


Active phthisis ... 2 

Suspected ... 4 

Total ... 6 

S'. — 60 boys at Indian School — 

Definite phthisis ... 4 

Suspected ... 1 U 

Total ... 20 

<r . — 20 clerks, Kail otlice — 

Definite phthisis ... 3 

Suspectetl ... 5 

Total ... 10 


Definite 

210 Suspected 


43 or 25'7 per cent, 
32 or 15‘4 ,, „ 


I'uhei’cidin Irubtitute or Aiitt-tuberciflia Prcvcntoriunt, IGf/i June 

to 315^ Deremher 1913. 


1 . 


/SOI Hindu males. 

Total number patients eeen -1.096 ^ Mahometan make. 

I 121 „ females. 

Of these 1 1 were outsidor.s. 

Number aotuallj’ tubercular = 361 or 33 per cent. 

Of these phthisis ...= 255 or 70‘G ,, „ of the 

total. 

Tubercle of glands... = 74 

Other form ... = 32 


3. Number of houses visited by 

the medical officer = 203 

4. Number of phthisis death 

returns enquired into at 

their houses ...= 152 

5. Number of contacts examin- 

ed at their houses ... = 218 

6. Number of houses disinfected = 102 

7. Number of leaflets given out = 1,275 

(Urdu = 967, Hindi = 308) 

In addition to thousands by Sanitary Inspectors. 

It must be remembered that tuberculosis is an infectious disease 
in which the house played an important part, and jn-obahly the 
disease might bo regarded as endemic so far as the house is concerned. 
The house was the danger zone, and wherever there had been a certaiTi 
amount of opening up of a locality, the incidence of the disease ha<l 
been tremendously reduced. At the same time, owing to the 
ignorance of the populace, measures should bo taken to educate the 
people through the means of tuberculosis preventoria. 

Dr. Froilano de Mello said : — 

Berise. — II y a deux causes pour lesquolles la tuborculowo 
augments. D’abord le struggle for life ost bien plus grand qu’aupara- 
vant. 

Secondement I’extension clinique ob anatomic pathologique de la 
tuberculosa esb bien plus grande et on n’aoceptd pas comme tuberculoses 
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• souleiueut la tuberoulobo puhnouaire, la cousuiriptiou, coimue on 
faisait au temps de Valleuriu et Laennec. 

Major Sprawson then introduced a paper ou “The orgauisatiou oF 
anti-tuberculosis measures in India.”* The following is a summary : — 

“ For the purpose of these measures Indian committees are 
divided aceording to their means into four classes, and the application 
of various hygienic measures to each of these are discussed : namely — 

1. NotijScation. 

2. Tuberculosis hospitals. 

Relation of the medical officer of health to the tuberculosis 
hospital. 

Relation of the medical practitioner to the tuberculosis hospital. 

3. Travelling exhibitions. 

4. Prevention of spitting 

5. Inspection of school children and schools. 

G. House visiting. 

7. Improvement of the milk supply. 

8. Improved dwellings and town-planning. 

Stress is laid on the inclusion of a course at the tuberculosis hospital 
in the medical student’s career, and on the better housing of the poor.” 

Major Spravvson said he wished to comment on three points. 
The first and the most important of all measures against tuberculosis 
was the provision of better dwellings for the poor, and the driving of 
better streets through congested areas. He had sometimes seen in 
Lucknow tuberculosis running through a zenana ; the women and 
children living shut up in a small area, infected one another. 

The second point was what he called house to house visiting by 
nurses. The excellence of such nurses had already been referred to 
by Dr. Turner and Mr. Moore, and he had seen the nursing work in 
the tuberculin dispensary in Bombay. The careful selection of a 
tactful woman was essential and the women had to be paid well. The 
work could not be entrusted to dais who might use their entry as a 
sort of leverage to extort money on the threat of further measures 
being taken. The last point he wished to comment on was one ou 
which, speaking for himself, he was still open to conviction. This 
was as to what should bo done in the ordinary Indian household with 
ordinary spit. The people will spit and they do spit and there is no 
way of stopping them. The question is where should they oxpeeto- 
I'ato ? At present they do so on the floor, and the walls, and in the 
nullah. They had concluded that it would be best for the people to 
expectorate in spittoons and empty the contents into the privy to be 
carried away by the sweeper in the morning. The council of perfec- 
tion would be to burn it, but they will never do that. He would 
like to know if anybody had anything better to suggest. 

Dr. Newell ; — It is necessary to prevent a misapprehension, to 
consider the principles underlying the establishment of a tuberculosis 
preventorium in India, and their method of work to suit our conditions 
and to see how in practice they differ from the ordinary “ dispensary ” 
or from an out-patient “dispensary” of a hospital. We have to 
recognise the antipathy of Indians to inoculations, and their dislike to 
enter hospitals except at the last stage. All this at once shows that 
It cannot be successfully attacked without some organisation so 
cwstitutod that it can grapple with every aspect of the preventive 
side of the subject, and follow up its ramifications through the social 
cosmos. This is what the tuberculosis preventorium is able to do, and 
what the ordinary dispensary or out-patient dispensary cannot do ; 
the organisation which exists and which can best deal with the 
^eventive aspect is the Health Department. To be entirely success- 
fnt, true it must have a dose association with any other institution 
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but the time has not yet come for any very close association other 
than that of co-operation and drafting cases to hospital. It will be 
disastrous to divorce tuberculosis preventoriums, instituted for the 
benefit of the masses, from the control of municipal bodies, and 
especially so in the early stage of their inception. 

The functions of the tuberculosis preventorium so far as Indian 
conditions are concerned may be summarised as follows : — 

1. As the headquarters to disseminate information and advice. 

2. To give any aid in the diagnosis of cases, or examine any 
notified case where desired. 

3. To follow up all death returns for the purjjose of verifying 
the truth of the return. 

4. To examine any contacts in any house or to detect “ cai’ly " 
cases. 

5. To act as a “clearing house” for patients so as to draft them 
either to a medical dispensary, out-patient dispensary of a hospital 
or to the hospital ward or Sanatorium. 

6. To carry out the disinfection of infected houses as notified bj' 
the Health Officer. 

7. To report housing and sanitary deficiencies met with in the 
course of home visiting for action by the Health Officer. 

8. To give “ tuberculin ” as a preventive measure to earli/ cases 
and such suitable cases as will not go to hospital by the Tuberculosis 
Officer. 

9. Homo visiting by Lady Health Visitors to secure hygienic 
and dietetic measures. 

10. To be a medium through which any charitable or voluntary 
organisation may give any philanthropic help. 

11. To be a centre for the distribution of leaflets, sputa pots, 
paper handkerchiefs, disinfectants, etc. 

Dji. Lankkstjer expressed the strong opinion that tuberculosis is 
greatly on the increase throughout India, and that a clearer recogni- 
tion of this fact is of the utmost importance with reference to the 
problem of preventive measures. 

This increase in prevalence mainly afiects the lower stratum of the 
educated classes in the cities, the student and clerk classes, and some 
of the reasons for this ai'c fairly obvious. Hut the prevalence is very 
great also in the villages, and it is a matter of surprise that some of 
the more vigorous types of village population, such as the Frontier 
Pathans, arc affected to a serious extent. The frequency of tubercle 
amongst natives of Afghanistan seems to show that there is no definite 
connection with British occupation. He thought that the fear of 
arousing prejudice by preventive measures had been exaggerated, 
although of course there was the greatest need for tactful care in any 
interference with the habits of the people, yet that the people 
recognized the evil and were anxious to be helped to combat it. Any 
such efforts needed to be of a close and personal nature. He gave a 
warning against any system of notification, followed by personal 
visitation by a sanitary official, as opening a door to attemjjts to make 
threats of notification a moans of extortion, thus destroying confidence 
amongst the people. A better course would be to mark the localities 
of tubei’culosis cases on city maps, and to let streets or quarters 
showing a large percentage of cases be subjected to house-to-house 
visitation. Such visitation by nurses or others, if done in a tactful 
way might be of the gi'eatest value. 

He thought that the disease is far too widespread to be dealt 
with by Sanitoria, as the money spent upon large institutions could be 
far better spent otherwise. Sanitoria if established should be for 
education rather than treatment, and should bo near the centres of 
population, not in distant hill districts. 
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Dr. Lankester gave a atrongly favourable opinion founded upon 
personal eKperience of the value of tuberculin treatment in skilled 
hands, but gave a strong warning against the present and rapidly 
increasing indiscriminate use of tuberculin by private practitionei's 
not possessing the requisite knowledge to enable them to choose 
cases and guard against risk. This danger could only be combated 
by arranging for free treatment in skilled hands. 

Tubercular sputum could most easily be dealt with in cold 
weather by directing patients to spit into burning chai’coal augithis. 
The whole problem is too big for Government and is one in which 
there is urgent need for the encouragement of private effort and 
co-operation. 

He insisted upon the importance of establishing a large 
organization, to form public opinion, arouse private generosity, and 
call forth voluntary effort on a large scale. He thought that financial 
aid should be forthcoming for all forms of skilled private effort, 
whether in establishing tuberculosis dispensaries, in undertaking 
house visitation, and in other directions so long as they had the 
approval of the local Sanitary Authority. While money was poured 
out by Government for education and hostels, it ought to be available 
for building cheap but sanitary clerks’ quarters, for grants of free 
tuberculin to skilled workers, and the like. 

It would be well if some of the money spent upon palatial build- 
ings could be diverted to the less showy but not less necessary 
work of destroying buildings which are proved breeding-places of 
disease. 

Major McCarrison ; — I will take as the text of such few re- 
marks as I propose to contribute to this discussion, Majors Cochrane’s 
and Sprawson’s axiom : “ It is not every physician who should give 
tuberculin to his patients though they may need it.” Koch in one of 
his earliest papers has assured us that tuberculin has only a slight 
effect on the healthy organism, that is to say, that it is devoid of 
danger. In a later paper, however, he modifies this opinion some- 
what and admits that tuberculin may have some ill-effect on the 
healthy subject. Later workers, who have concerned themselves with 
this aspect of the action of tuberculin, have come to the conclusion 
that for the healthy individual tuberculin is very harmful. Land- 
mann, for example, has prepared from the tubercle bacillus a substance 
which he calls “ Tuberculol ” and which he has found to he a deadly 
poison ; this has led him to the belief that ‘ Tuberculin ’ also is to 
be regarded in the same light. More recently Paul Geibel has 
arrived at a like conclusion. There is, therefore, a considerable volume 
of evidence to show that tuberculin should at least be treated as a 
“ poisonous substance ” and its distribution guarded with the same 
steingeney as is applied to other poisons. I am strongly of opinion 
that it should be issued only to persons holding a registerable medical 
qualification, and even then the physician should not use the drug 
unless he is familiar with the methods of its administration. 

The skilled immuniser is only just beginning to appreciate the 
value of the remedy and it is only comparatively recently that he has 
laid down a system of dosage which can, with safety and advantage, 
be employed by the physioism in suitable cases. I have seen in one 
case the most unsatisfactory results follow the use of agent in 

unskilful hands. It is, therefore, with great interest that I hear of 
the ^cial training in this department of medicine which is given at 
this Lucknow College, so that within a few years we may hope to find 
the ranks of the profession enriched by a number of physicians who, 
thoroughly conversant with the uses of this therapeutic agent, will be 
ahle to employ it with the ^me advantage to sufferers from tubercle 
as have the authors of the instructive papers to which we have just 
ISateued. 


( 70 ) 



Ma.jok O. H. Buck : — Di\ Laukester has told us that money is 
being poured forth for education, but it is for that of boys and not of 
girls. High infantile mortality and all the diseases mentioned this 
morning are, in my opinion, mostly due to the ignorance of the women 
of India, and this can only be remedied by a great increase in female 
education. I should be very sorry to see any decrease in expenditure 
on this side of education, in fact, I think it should be very greatly 
increased. 

Dxi. Souza, read the following note : — I beg to make a few re- 
marks regarding the control of Tuberculosis hospitals. The authors 
say that they should be in medical charge of the phj^sicians of the 
Medical College hospital. From what I have seen in Bombay and 
Calcutta, the physicians are so overworked that I do not think 
they have sufficient time to devote to the Tuberculosis hospital. 

I am not aware that in England, Tuberculosis hospitals are placed 
in charge of the Medical College ; they are, so far as I am aware, 
under the county councils. 

In my opinion the resident medical officer of a Tuberculosi.s 
hospital should be a well qualified officer and placed in sole 
charge of the hospital. He should be under the nmnicii>ality ami 
work hand in hand with the Health officer. His duties should be 
not only to treat patients indoor but to advise patients at their homses 
and to supervise the work of visiting nurses. He should advise the 
Health Officer as to the special measures he wishes him to carry out. 

I consider that these are the functions of a Tuberculosis officer 
and this being so, his work could never be supervised^ by the physi- 
cians of a Medical College but by municipal officials. Besides, 
municipal and public bodies are not likely to finance any institutions 
over which they will have no control. 

The students of a Medical College can take a three months’ course 
under the Tuberculosis officer and obtain a certificate from him. 

I do not approve of the term Tuberculosis hospital and would re- 
place it by municipal sanatorium. The word tuberculosis carriesa certain 
amount of dread with it, and should, as far as possible, be avoided. 

The President ; — As we have the great benefit to-day of the 
presence here of Sir Malcolm Morris who _ founded the National 
Association for the prevention of consumption, 1 think we would 
all be very grateful to him if he would address a few remarks to us on 
this most interesting discussion. 

SiE Malcolm Morris : — Sir Harcourt Butler and Gentlemen, — 

I am much indebted to you for your kindness in asking me to speak. 

I am here simply as a mere globe-trotter to see India and to study 
some of the sanitary problems of this enormous eounti*y. So far as 
the question of tuberculosis is concerned, there seems to be no doubt, 
from what I have heard and the travels tliat I have made, that the 
disease is spreading to a somewhat alarming extent. Why it is spread- 
ing more at the present time than formerly I can form no opinion. 
The task of collecting accurate statistics at the present time to compare 
with any previous time seems to me practically impossible. We must, 
therefore, assume on general evidence that the disease is spreading. 
Now, if I wish to sum up what I think, from my experience of 
the disease gained at home, I should say that I agree practically with 
every single word that has been uttered by Dr. Lankester. In the 
first place, I would most emphatically impress upon the practitioners 
in this country the importance of the extremely careful use of tuber- 
culin. 1 look upon tuberculin as a sword with two edges ; one side 
the enormous benefit in certain carefully selected cases, on the other 
side an instrument of incalculable harm. I cannot imagine any greater 
danger than putting this weapon into the hands of people who do not 
understand its exact use. What I am saying now has been said at 
home most emphatically by a man who has done an enormous amount 

’( 71 ) 



ot* work with tuberculin, that is, Dr. Hector Mackenzie of the Bromp- 
ton hospital. At the Tuberculosis Conference held in London last 
August he read a most careful paper upon his experience in the use of 
this remedy. The sum of that paper is this, — that it is only of use in 
carefully selected and csjjecially early cases, and that it may do the 
most infinite harm if it is used in later cases when the structure of 
the lung has begun to be broken down. If, therefore, this drug is 
used extensively in a large country like this, I am perfectly certain 
it is calculated to do more harm than good. The next point that I 
would make here in this country is this, and that is to put the most 
emphatic emphasis against the building of large sanatoria. It is in 
my opinion the greatest possible waste of public or private money 
to build large institutions for the treatment of tuberculosis. It is 
necessary rather that we should confine our attention to the actual 
source from which the disease comes, and that is the condition of the 
homes of the people. If -we can get down to the rock bottom of 
this disease and teach the people that they are spreading the disease 
themselves by spitting about their rot>ras and by keeping advanced 
cases in their own small habitations, we shall be doing very much 
more towards stamping out the disease than by building palaces for 
the cure of a few, I would again. Sir, with your kind permission 
simply emphasize most strongly the most admirable remarks that 
have been made by Dr. Lankester, I believe they are the key to the 
problem in this country. I recognise the fact that the problem here 
is far more difficult than it is with us. You have a greater difficulty 
in educating the people. That is the burden of the whole cry so far 
as this insidious disease is concerned. If you can get down to the 
people and teach them some of the rules of this disease, some of the 
methods of preventing the spread of it in their own houses, you will 
be doing something which is real. That that problem is an enormous 
one here, no one recognises more than I do, and I think, if I may con- 
clude with one word of encouragement to those who are working 
throughout this large empire, it is one of emphatic encouragement in 
the work they are doing. It is bound to tell in time if men go 
on working as you are working here, you who know, you who under- 
stand it, coming from each individual centre, you have got to spread 
the knowledge among the people who are not so well acquainted as you 
are. Then by degi’ees it is likely that the knowledge may spread to 
the people themselves. 

The Peesident : — ^I am sure we are all deeply beholden to Sir 
Malcolm Morris for the weighty words he has addressed to us and 
which we shall all ponder and act upon. 

Major Sprawson then introduced a second paper by himself and 
Major Cochrane on “ Experience in treatment of pulmonary tuber- 
culosis in Indians by tuberculin.”* The following is a summary , — 

“ There is but little truth, if any, in the belief that natives of 
India offer less resistance to the ravages of the tubercle bacillus than 
natives of other climes, but that given early diagnosis and suitable 
treatment the prognosis is favourable. The result of treatment by 
tuberculin over a period of three months in 108 cases of pulmonary 
disease in all stages, shows a percentage of over 40 per cent, arrested 
disease, and a further 31*5 per cent, much improved. In 53 of these 
eases tuberculin was practically the only treatment adopted and they 
were treated at an out-patient clinic. 

The experience of the authors is that tuberculin, which I’equires 
a close study, is of much value and can be used with success in out- 
]|[^tient preictioe, even in febrile patients, by an experienced praeti- 
tioner exercising due care.” 

Major Sprawson emphasised the misuse of tuberculin by unquali- 

MeA pra^taoners. He thought the cure for this was to educate all 
, , — 
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practitioners in the proper use of it. This they were doing in the 
medical school at Lucknow, where each student would go through a 
special tuberculosis course and be educated in the method of the use of 
tuberculin. Neither Major Cochrane nor he considered that tuberculin 
had by any means reached finality in the treatment of tuberculosis. 
He thought Dr. Lankester’s suggestion with regard to the disposal of 
sputum was a good one. It would work well in the cold weather 
when people could spit in their angliitis, but in the hot weather the 
spittoon was the only receptacle he could think of. He thought that 
the medical officer of health or any of his subordinates should not be 
in independent charge of a tuberculosis hospital. This was a mistake 
as experience in Britain and out here had shown. Another reason 
was that a physician is regarded by the people as a beneficent person, 
and any measure introduced by him was much more likel}’’ to prove 
popular than when introduced by a sanitarian. 

Major Glostbb then inteodueed his paper on a “Preliminary 
enquiry into the prevalence of tuberculosis amongst Bombay cattle.”^ 

The examination of slaughtered cattle at Bandra by veterinary 
inspectors during a period of several years did not reveal the presence 
of tuberculosis. 

An examination of 101 samples of milk, 99 from single cows, 
was carried out at Parel, but in no instance were tubercle bacilli found 
by microscopic or animal tests. 

Although it is not permissible to make any definite statement 
as the result of the examination of such a small number of samples, 
all the evidence goes to show that tuberculosis is not common among 
Bombay cows. 

The author had inspected and examined carcasses of cattle at 
the Bandra slaughter-house without discovering any evidence of 
tuberculosis. 

Examination of milk samples for the tubercle bacillus were 
also negative. 

Dr. U. N. Brahmachari described his experience in the treat- 
ment of tuberculous cases by tuberculin. In 1913 he had treated 
over 100 cases in the Campbell Hospital, they were mostly puhnonaiy 
in type, with tubercle bacilli in the sputum. Out of GO cases in 
hospital, 30 died, 4 show^ed marked impi’ovement, in 2 the rise in 
temperature was much diminished, the remaining cases passed from 
bad to worse and either died or left the hospital without improvement. 

He regarded the results of treatment of his hospital eases as 
unsatisfactory. In private practice, where milder cases were more 
frequent, his impression was that benefit resulted. Every physician 
should learn the technique of tuberculin treatment. 

He agreed with Sahli that, while tuberculin would do no harm 
if carefully administered, no cure could be guaranteed. It was a 
valuable remedy, but its action depended essentially upon the way it 
was used and the extent to which it was tolerated. 

He considered that tuberculin treatment to be successful should 
be carried out under the best hygienic surroundings, such as can be 
obtained in health resorts. 
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SECTION B. 

First Session. 

The Hon’ble Mr. L. C. Porter, c.i.b., i.c.s., Presiding. 

(a) Water Supply and drainage hye-laivs. 

Major L. W. S. Oldham, r.e., introduced his paper “ Notes 
on Assessment of Water Rates.”’* 

“ These notes are the result of the study of the numerous diverse 
sets of rules in force in different municipalities, for the assessment 
of water rates. 

The tabular statements were prepared for information, and in 
order that a clear comparison might be made of the actual rates 
paid by similar classes of the community in different towns under 
different rules. 

It is hoped in this way, by drawing the attention of municipali- 
ties to aiiomalies, and to cases of inadequate taxation, to obtain a 
revision of the rules, and to make them less complicated and cum- 
bersome, and at the same time more efficient. 

The notes will also, it is hoped, be of assistance in the case of 
towns for which water-supplies are proposed, and where rules for 
assessment of rates are under consideration by the municipal com- 
mittees.” 

Major Oldham said : — “ I am afraid this subject is of very little 
interest except to persons engaged in the financial consideration of 
water-works. It is the financial side, however, that usually presents 
most obstacles, whether it is a question of new water-supplies or the 
expansion of existing systems. The plea of poverty and want of funds 
is very apt to be raised when water-works schemes really present 
sound investments for municipalities. It was in order to ascertain and 
compare what are the rates actually paid for water by the consumer 
in towns in the Central Provinces, where there are pipe supplies, that 
these figures were got out. The statements opposite pages 4 and 5 of 
the notes show that the rates are very low, and in the case of private 
connections in many cases quite incommensurate with the benefits 
enjoyed. Another object in view in collecting the data contained in 
these notes was to help in formulating a set of model rules and bye- 
laws for new water- works, and also in the matter of revising the exist- 
ing bye-laws both for the assessment of rates and for the general 
administration of the supply. Since I wrote the note I have collected 
some information about the cost of water-supply in places where 
there are no pipe supplies, and found that the actual cost to indivi- 
duals is incomparably higher in most cases where there is not a water- 
supply ; and the rates paid are often immense compared with the 
rates paid for private house water connections. For instance, people 
with gardens have to keep water carts and bullocks, and this costs 
about Rs. 25 or 30 a month, and people on small incomes — clerks on 
Ra 80 or Rs.^ 100 — pay at least several rupees a month for water 
brought to their houses, whereas with us in the C. P. the minimum 
water ratsB for pipes inside the houses is as low as 8 annas a month.” 
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Mr. J. W. Madbley next introduced his paper, “Notes on water- 
works and drainage bye-laws. The following is a summary : — 

Water and drainage works are now being eairied out by a very 
large number of communities in India, and in order to ensure 
uniformity of practice in sanitary matters, a Public Health Act on 
the lines of the English Public Health Act ^AOuld be of gi eat value. 

Any such Act^ should be sufficiently general to allow of local 
variation ot conditions. Standardisation of bye-laAvs based on the 
Act is also desirable. 

In Madras city, the improved water-supply and drainage systems 
have practically amounted to new systems, and for their efficient 
control and Avorking neAv clauses in the existing Municipal Act, as 
also neAv bye-laws, have been drafted. 

The writer gives a list of points dealt with in the neAV clauses pro- 
posed for the Madras City Municipal Act upon Avhich the proposed 
bye-laAvs for control of the Avater and drainage schemes are based. 

He said : — “ This subject of bye-laws for Avater and drainage AA’orks 
was one that Avas specially recommended for consideration by the 
Engineering section at the last Conference, and that accounts for the 
paper having been Avritten. It has been my duty to prepare these 
designs and supervise the construction of water and di’ainage works 
for the city of Madras, and to ensure that these systems aaIU be 
properly worked, it has been necessary to draAv up bye-laAvs regulating 
them. It was found that bye-laws could not be put into operation 
until the Municipal Act Avas modified. Therefore it has also been my 
business to prepare draft Avater-Avorks and drainage clauses for tho 
new Act which will be introduced into Madras before long. - In the 
course of this work it has been very strongly impressed upon me 
that model Avater-works and drainage clauses Avould be of extreme 
use. In my own case, in order to prepare tho clauses for the Act, 

I had to study all the existing Acts that were available, and to adapt 
them for Madras, with such modifications as were necessary and 
such additional clauses as seemed desirable. After the proposed 
clauses have been passed b}’ the Corporation they have to go to high 
legal authority to see if they are in order. I expect all of us know of 
cases Avhere municipalities have found that they had not the po\A ei s 
that they thought they had. The Madras Government has been in 
court over the Ootacamund drainage. Colombo has found that it 
cannot enforce house connection, and has to amend its ordinance, 
and in Madras City Ave do not knoAv Avhere Ave stand with reference 
to house connections. We have laid the seAvers, but the Act seemed 
a little doubtful and the matter Avas leferi’ed to two legal authorities — 
one said Ave had the power, the other said aab had not. Noav the 
only thing to do is to have a test case and fight it out. But if aac 
had some standard clauses drawn up by the best men available in 
India, these clauses might be adopted Avholly, or as considered 
desirable, by municipalities, and Ave should know exactly Avheie ue 
stood. Such clauses Avould ensure uniformity in practice which is 
highly desirable, and we should also know exactly the legal position. 
And it would only be proposed variations which Avould have to be 
considered. I know in my case, that if we had these standard 
clauses to go on, and if we had these model hye-laA\a as aba.sis, it would 
have very much reduced ray Avork. No doubt Mr. Hutton, the 
Sanitary Engineer to Government, and other Government officers 
concerned would be able to say that their work also Avould have been 
very greatly reduced. 

The same remarks that apply to the standai’d clauses of the Act 
also apply to bye-laAvs. It is very important that sanit-iry work 
should be standardised as far as local conditions permit. At present, 
we are carrying out a very large number of Avater and drainage works 
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IQ India, and it seems to be highly desirable that these standard 
clauses and rules should be decided on and fixed before^ these new 
works come into operation. In England difficulties arising from 
differences in the rules of sanitary authorities have caused committees 
to be formed to standardise practice. On these committees all in- 
terested parties are represented. They have drawn up standard rules 
and regulations and it seems to me that some such procedure might 
with advantage be adopted in India. I may instance house services 
for water supply. The question of the restriction of waste is one 
to which everyone connected with water-works engineering has had 
to give a great deal of thought. And the question of what pipes 
might, for instance, be allowed, is in Madras a very important 
one. I have found a great deal of waste from house service connec- 
tion and found that due in a large measure to a poor class of pipes. 
I found that the merchants in Madras had considerable stocks of 
these poorer classes of pipes. In the rules that I have proposed, 
I have specified the class of pipes that may be allowed to be used, 
and one trouble that I foresaw was getting rid of this stock, but was 
informed that they would be sent up-country. I think that the up- 
country municipalities would be better without these poor pipes. 
They may be low in first cost, but they will be very dear in the end. 
And the same applies to India as a whole. It is commonly stated 
that merchants at home ship their rejected wares to India to be sold 
in the bazaars. If we have standard rules, and if we keep a list of 
contractors who should be allowed to supply materials, I think that 
we could keep the poor stock out of India to a great extent. Then 
there is another question to which a great deal of thought must be 
given by engineers and sanitary officers and that is the question of 
drainage house connections. This is a matter that we have dealt 
with in the bye-laws and in the Act itself, and it seems a pity that the 
great amount of thought that has been given by individuals to this 
subject cannot be made available for general use. It should be easy 
to prepare standard rules and standard clauses from the result of the 
accumulated experience that we now have, which experience is suffi- 
cient to enable us to draw up rules to meet most cases. Therefore, 
gentlemen, 1 purpose that one of the resolutions which should 
be put forward by the Engineering section of this Conference should 
be a resolution recommending that the Government of India 
appoint a committee to draft water-works and drainage clauses, 
and also a model set of water supply and drainage bye-laws. 
This might be adopted wholly or with modifications to suit 
any particular municipality, just as in England a municipality 
often incorporates in its Water-works Act the provisions of the 
Water-works Clauses Act, and as the municipality adopts the 
Local Government Board’s model bye-laws with such modifications 
as they consider ^ necessary. At the end of the paper I have given 
a list of the points that I myself have dealt with in the Act and 
bye-laws. It is rather difficult for an engineer like myself to decide 
exactly what should be included in the Act and what should 
be included in the bye-laws. In a general way I have arranged 
that the Act describes what shall he done and the bye-laws the 
way in which it shall be done, the bye-laws being more or less in 
the nature of specifications. And for Madras I have proposed the 
President or the Standing Committee of the Corporation as the 
deciding authority in the case of the Act, and generally speaking 
the engineer the deciding authority in the case of the bye-laws.” * 

. Bkadon, I. a. : — “ I should like to ask Major 
Oldham one question in connection with his taxation. I am rather 
a^rprised to see that water rates are assessed on the somewhat 
Taiyuig rentals of houses. It seems to me that when we supply 
w«ter» we supply it not only for sanitary purposes ; the municipality 
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sliould also consider the financial position ; it should make people 
pay by quantity. Of course, we have the custom of metered supplj’-, 
but 1 always understood that the usual custom was to supply houses 
by a flat rate according to the size of ferrules. I may mention 
that this is how we do it in Delhi, and in addition to assessing by 
the size of the ferrule, we also put a small tax fixed according to 
the number of taps supplied to each house. I would like to ask 
whether it is general in other parts of India for water rates to be 
assessed on the rentals of houses. Of course, I quite recognise that 
poor people must get a certain amount of water free, but that is 
always supplied at the public hydrant.” 

Rai Sahib Wazir Singh: — “You will find that the first 
thing which we have to do in the case of water- woiks is to find out 
the principle of assessment. In the paper by Major Oldham 1 
find that four principles are inculcated ; one of uhich is the general 
water rate ; secondly, the private water rate ; thirdly, according to 
rental value ; fourthly, per capita. I would submit for your considera- 
tion that you will find that in all these principles there are some 
difficulties. In the case of rental value, so far as the property is in 
the occupation of the tenant we can usually find it out ; but when the 
property is in the possession of the owner himself there are various 
questions which arise in order to determine the rental value, and it is 
in the case of the house tax that such difficuliies usually arise. There- 
fore, I submit that this is not a sound principle upon which the water 
tax should be assessed. Then you will find that in India the value of 
property nearly in every big town increases daily, and so there would 
be frequent changes in the rental value and consequent changes in the 
water rate. The second principle is per capita. On account of 
deaths and births which are bound to occur in one’s family this 
system is also liable to fluctuations and so it should not be adopted. 
The third is according to a general rate. A general rate no doubt 
may be levied so far as the construction of the plant is concerned. 
But after the water-works have been constructed then we have to see 
how to supply that water. Strictly speaking, it is not a tax at all. 
It is, as a matter of fact, an equivalent charge for the w'ater-supply 
to a consumer. It is the duty of every municipality to supply pure 
water to the persons in their charge, and, so far as the poorer classes 
are concerned, this should be done absolutely free by making public 
standposts in bazars and streets. Those persons who do not want to 
take the trouble of going to the public places, and -want to have a 
private connection of their own, should pay according to measui'ement, 
which is, I submit, the only just and equitable mode of assessment. 
The domestic purposes for whiejh the water can be used must also bo 
defined, and we have got that definition under the Delhi municipal 
rules as well. Otherwise we find that big persons will use a very 
large quantity of water and pay a very small rate. Therefore, it is 
desirable that the domestic purposes for which filtered water can be used 
must be* defined in the rules of the municipality. It is not also clear 
from the pamphlet who would bear the charges of connection. If a 
general rate is fixed, will the committee take upon itself the charges of 
connection. I submit that the safest course is that the consumer who 
applies must pay for the connection. As regards the number of taps, 
I may simply remark that the committee does not suffer in any way 
because the water which comes out of the ferrule is of the same 
quantity, regardless of the fact whether there are one or two or three 
taps, whether these are on the first, second, or the third storey. We 
have only to judge of the quantity of water which comes out of a 
ferrule of a particular size. But all the same, for convenience sake 
in Delhi we allow three taps or two taps at present. The same rate 
according to measurement also prevails in Lahore, and Amritsar. So 
far as the Punjab is concerned, I submit that this principle of 
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assessment; on measurement has been adopted and there is no reason 
why it should be otherwise in other places.” 

Ma. G. P. Robertson. — “ 1 should like to point out that .so- 
called ‘ free water ’ must be paid for by somebody. It cannot be 
absolutely free. In Darjeeling the water is paid for on the house rate, 
and so far as 1 remember it works out to about 6 annas per thousand 
gallons. The size of the ferrule does not restrict the quantity of 
water; if you put on more taps you get more water. Not only that, 
but in places like Darjeeling the pressure varies enormously from any- 
thing up to about 200 pounds per square inch, and when the pressure 
rises the quantity of water through the ferrule increases enormously. 

1 should like to ask about one point. In Darjeeling I could never 
burst a half-inch pipe under a pressui'e of 500 pounds per square inch.” 

Mr. M.vdelrt. — “ I find Major Oldham’s paper of very great 
interest and I can confirm many of the conclu.sions at which he 
has arrived, and perhaps we have adopted much of the practice 
that he recommends. In one part of his paper he says : ‘ Ano- 
ther point in connection with private connections is that the 
number of taps allowed should be limited in proportion to the water- 
rate paid. For the minimum rate one tap only should be given, 
and a rule should be strictly enforced by which this tap is fixed 
in full view from a public road. Such a rule would facilitate 
inspection and the check of leaky fittings and other causes of waste.’ 
I think this is a most important provision and is one that I 
recommended for Madras, and which the Madras Corporation has 
accepted. In Madras, caste people have raised objection to our 
going into their houses, and if we allow taps without meters in places 
where they cannot be inspected, there will always be a great deal of 
w'aste, I therefore propose that we should allow one tap fixed in full 
view from a public road ii\ order that unmetered supplies can be ins- 
pected. In the case of house-owners requiring a better class of 
supply a meter is fixed, and they can have taps placed inside the house at 
points which the President or Engineer considers necessary — of course 
in I'eason only. Major Oldham says : ‘ It is evident that anj^thing like 
the universal measuring of private supplies on an Indian water-works 
is impossible. ’ While that is the conclusion I have come to in 
Madras on account of tho large expense of the meters and the cost 
of upkeep, possibly there are some other reasons which Major 
Oldham has found. If so, I hope he will be able to tell us what 
they are. Then in section 5 under the model rules — ‘ no pipe larger 
than three-quarter inch diameter Avillbe trsed. ’ Well, in Madras, we 
are propo.sing a half-inch diameter. We have at present got pipes 
one and-a-half inches in diameter, and sometimes even two inches, but 
we are going to reduce them with an inci'eased pressure to half-an 
inch in most cases. I think it is a fallacy to say that the quantity 
of water going through a connection depends on the size of the 
ferrule. For instance, if yon have a dozen taps leaking at an equal 
rate, you would get a greater leakage than with one. Additional taps 
most undoubtedly lead to greater waste. That is the result of 
experience. With reference to charging for water on the rental of 
the house, I have always found that it ha.s worked very well. As 
to the charge for meters, we are charging rupee one per memsera for 
all raeter-s, except in special cases. Major Oldham gives meters 
right up to 7 inche.s. Those will be special cases and there will be 
special agreements in those cases.” 

Mb. G. W. Disnet. — “ In what was known as the Lower 
Provinces including Bihar and Orissa, Bengal, and Assam, the practice 
has hitherto obtained of allowing practically unlimited unmetered 
house connections, these being frequently placed in the zenapa quarters 
and consequently immune from surprise visits by Water Waste 
Zpispeotocs ; the payment for the services, a water-rate, the maximum 
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of which, under the Bengal Municipal Act governing this area, is 
7|- per cent, on the value of the holding. This water-rate is found, 
in the majority of cases, not to have been imposed up to the full 
maximum, a low enough one in all conseierice, the consequence being 
that the good to the majority is sacrificed for the benefit of the few, 
and that the water-supply is not worked on a commercial basis. 
A copy of a note, and of tables of calculations for existing Water- 
Works in Bengal, prepared for my Govenraent, is here for perusal.*^ 

In ray opinion the wastage of %vater generally prevailing is 
largely due to the intermittent system of supply. To obviate the 
inconvenience of this, house-holders, where house connections are 
provided, construct reservoirs or other receptacles to store the w’^ater 
in for use during the hours the supply is unavailable, and run this to 
waste next morning when the supply is resumed. I propose trying a 
constant supply during 24 hours combined with the metering of all 
house connections, and the rigid inspection of the meters and tap.s, 
and am convinced that, if this can be introduced from the first start 
olf of a water-supply, wastage will be decreased to a minimum. 
We ail know the difficulty of contending against “ dustur-ki-muafik,"’ 
and if the necessity for storing water ceases, the provision for this 
will not arise, and the dustur of storage will not become established. 
House connections are a luxury, and as such a higher water-rate 
should be charged than the maximum admissible for a street supply 
through standposts. 

It is of supreme importance to put the financing of water-works 
on a commercial basis from their inception. This has not, as far as 
my experience in India goes, been done. I may add that by a 
commercial basis I mean providing for working expenses and deprecia- 
tion of plant, and not necessarily a profit-making concern.” 

#NoTE UN THE FINANCING OF WaTER-WoRKS. 

Assuming the cost of water-works for a typical municipality, 
containing 30,000 inhabitants, to be at B.s. 10 per head (the 
average capital cost of 5 major Water- Works in Bengal, and Bihar 
and Orissa works out to Rs 11-4-0), a capital of Rs 3,00,000 would 
be necessary. (There are 11 head-quarters of Divisions and Distiicts 
out of 21 in this Province where the population exceeds 30,000). 

On the assumption that -^rd of the capital cost be borrowed 
at 4 per cent., repayable in 20 years, the annual provision for this 
amounts to Rs. 7,358, say Rs. 7,400, and if on the basis of a loan on a 
quarter of the cost, to Rs. 5,550. 

Assuming the sale value of water to be at the rate of 3,000 gal- 
lons per rupee, not allowing for wastage, the annual income derivable 
from its sale should be Rs. 36,500, but this is a counsel of perfection, 
allowing 50 per cent, the annual income would be Rs. 18,250. 

Assuming the cost of maintenance to be Rs. 12,000, the charges 
to be met would be 7,400 -t- 12,000= 19,400 or Rs. 1,150 above the 
income if ^rd the capital be borrowed, and 5,550-1-12,000 = 17,550 or 
Rs. 700 below if ^th. 

In the Madras’ Presidency when mofussil water- works were 
being initiated in 1891, the Local Government made grants vaiying 
from ^ to f of the cost of the projects and lent the balance at 
4 per cent, repayable in 30 years. In Bombay the present custom is 
to make a grant of \ and to lend ^ the capital. In that Presi- 
dency it is now found that the receipts from water-rates do not 
meet the cost of maintenance and of repayment of loan. 

The sale value of 3,000 gallons for the rupee is about equivalent 
to the maximum water-rate of 7j per cent, admissible in Bengal. In 
Bombay 10 per cent, is the limit and 8 per cent, is common. In 
England 33 per cent. 
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Serial No. 


In order to encourage the more rapid extension of water-works, 
unless it be considered advisable to raise the limit of taxation, it would 
appear desirable that the Government grant for the construction of 
water-works be raised to ^ and that the remainder be made up 
from local subscriptions and funds and by a loan not exceeding J 
of the capital. 


Profit and Loss statement on actual figures for Water- Worhs in Bengal. 



* No water-rate has as yet been imposed. 


Profit and Loss statement on the proportionate division of Capital of 
grant hy Government, ^ Loan, and Local contributions applied to 
the W ater- Worhs in Bengal. 



* No water-rate has as yet been imposed. 


Mr. E. G. Turner. — “I have just returned from Europe where 
I have visited several municipalities in England and in Scotland, 
and one of the points on which I made inquiries was this question 
of the water-supply rates. I find that the conclusions arrived at by 
Major^ Oldham are practically the same as are in force in England, 
That it is the exception for anybody to have a meter, and that the 
general method is to charge so much per cent on the annual rental 
value of the premises, and the amount charged varies generally 
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from about 5 to 8 pei’ cent. Factories and places where a large 
amount of water is consumed, have meters and they are charged 
always subject to the minimum payment of what they would be liable 
to under the ordinary rates at so much per cent, of their rental value. 
I think that perhaps this information might be interesting as confirm- 
ing the conclusions to which Major Oldham has arrived in his paper.” 

Major Oldham replied : — Major Beadon asked why rental value 
should be taken as a basis of assessment instead of any other basis. 
My statements deal only with the existing practice in the C. P.; but 1 
am not sure that assessment on rental value is not as good a metliod as 
any other basis of assessment. hlajor Beadon says that in Delhi they 
assess on ferrule.s. That, in some eases, is no doubt a very suitable 
method of as.se.ssment ; but it is not of universal applicability. As 
Mr. Madeley pointed out, where the head varies a great deal, the 
supply will vary enormously through the .same sized ferrule in 
different places, so that I flo not think that that can be taken as being 
of univers.al applicability as a basis of assessment of water-rates. 

Mr. Madelet. — About the question of pre.ssure of a half- 
inch pipe being able to withstand the pressure of 500 pounds to the 
square inch, it is not a question of the strength of the pipe — it is a 
question of corrosion. You must have a properly protected pipe. 
Here I am not going into the details of the bye-lawts, but my bye- 
laws specify how the pipes .should be properly protected. The 
weight per lineal foot of each size is also given. I’hat is a question 
that 1 had not time to go into in the short note. 

Mr. T. Salkield. — W e are under a groat obligation to Major 
Oldham for the valuable information he has got together for us. 
The point was raised just now as to the commercial basis of water- 
works. I think all of us \vho have had any experience of Indian water- 
works know that the commercial basis is practically an impo,s.sibility. 
If municipalities in India were commercial concerns they would cer- 
tainly be bankrupt in a very short time. With regard to the question 
of taps and ferrules raised by Rai Sahib Wazir Singh, I think he has 
gone a little bit off the lines there. Some time ago I was inspecting 
a house during the hot weather and discovered that the occupier had 
very carefully removed every tap from his house, the idea being to 
keep the premises cool. As the connection was not metered I think 
that a very strong reason why there should be a limit to the number of 
taps ill any of these private unmetered water connections, 

^b) The vnipvove/nient of wctter-supply in municipulities and villciges. 

Mr. Disney introduced his pajper on “Water-, supplies for small 
communities and municipalities in which he describes eight water- 
supplies. The first two schemes referred to are for unfiltered water- 
supplies pumped up by hand power from a well, and from a 
conserved tank, respectively, and distributed from a raised reservoir 
by gravity. The next two are for water filtered through Jewell 
Pressure Filters. In the last four, Jewell Gravity Filters are pro- 
duced, the source of supply for two being tanks, and for the other 
two rivers. The designs all vary in character, as described in the 
text, to suit the local conditions. 

Mr, a. S. Montgomert.— I think Mr. Disney says somewhere 
in hie paper— it is at the bottom of page 1— that the drawings would 
be shown at the Conference. I think it would be much easier to un- 
derstand if we could see these drawings. They may possibly be ready. 

Mb, Disney : They are here. - • • 

Montgomekt* — T hore is one oth.or stnail point* I notxoa in 
almost every case of water-supply Mr^ Disney has used Jewell filters. 
I am. very interested in the question, of Jewell filters. We have lately 
put up one for the Simla wat er-supply, and unfortunately although it 

* Volame XEI. 

( 8X ) 


has passed tlie makers’ guai’aniee with dying colours, we have not yot 
succeeded, owing to various delays, in getting it passed by the health 
authorities. That is to .say, it has not passed the bacteriological test. 
I should like to ask jSEr. Disney whether in these numerous cases 
where he has employed Jewell filters he has been successful in getting 
the filtered water passed by the Sanitary Commissioner or the health 
officer of the district concerned. 

Mr. Robertson. — We had a Jewell filter under test in Darjeeling 
for a few months. It was no use at all. The water came out exactly 
in the same condition as that in which it went in. 

Mr. H. a. Gobbxy, — In order to render Mr. Disney’s interesting 
and vahrable paper of use in determining approximately the capital 
cost of plant, etc., for small water-supplies, the basis of comparison 
should not be as indicated in the paper, the cost per head of 
population supplied. 

As it is, the minimum cost per head supplied is given at Rs. S-5 
per head at Naraingunge, as against a maximum of Rs. 36-6 at 
Hazaribagh. This variation is due to the difference in the quantities 
allowed per head (11 ‘7 gallons against 25 gallons), and in a lesser 
extent to the head to be pumped against. 

The capital cost for plant, etc., reduced to cost per 1,000 gallons 
per foot of lift works out as follows : — 





Gallons per 
day. 

Population 

served. 

Gallons 
provided 
per head, per 
day. 

Capital cost 
per head. 

Capital cost 
per 1,000 
gallons, 
lifted 1-foot. 

1. 

Supply from well 

... 

1,000 

100 

10 

27 


2. 

„ „ tank 


3,000 

1,000 

3 

4 4 



o 

Hinoo water-supply 

... 

12.000 

750 

16 

27 '4 

11*1 

4. 

Chandpur ... 

... 

25,000 

S 

o 

8 

8*4 

1 

18*0 

5. 

Jorhat 

... 

40,000 

5,000 

8 

14‘25 

12%S 

6. 

Hazaribagh Jail and Reformatory 

55,000 

2,200 

25 

36-4 

11*0 

7. 

Silchar 

... 

101,500 

10,000 

10 

12 

10*8 

8. 

Narainganj 

... 

230,000 

26,000 

11*7 

8-3 

6*7 


Mr. Madelet. — I have abstracted the costs very much in the 
same way as the last speaker, except that I simply take the cost per 
thousand gallons delivered per day. But as the two methods give very 
similar results, I think they might be taken in comparison. The 
lowest is No. 8, which gives Rs. 889 and the highest is No. 1, which 
IS Rs. 2,700, but no other is more than Rs. 1,700, so that the highest 
cost is not more than twice the cost of the lowest, so that you get 
a certain amount of accuracy in estimates of water-supplies by these 
methods. Of course, for an accurate estimate you would have to take 
the pumps separately, and the filtering plant separately. I should like 
to ask what the cost of delivery includes. The cost of delivery is 
given in the paper for No. 2 as 2 annas 6 pies per tliousand gallons. 
No. 3 is given as Re. 1-1 per thousand gallons, and No. 4 Re. 1-4. 
I should like to know what these include. 

Mb, Disney. — Mr. Montgomery asked me what experience I had 
with Jewell filters. I had a battery of five large ones in Dacca, 
They were gravity filters — the results were excellent, the water being 
always passed as very good. At Narainganj my experiments have 
been equally suecessfnX As regards the cost of distribution, that 
^ei^ly means working^ expenses such as coal and the fireman’s wages, 
la Ho. 8 there is a misprint, the cost of delivery should be Re. 1-4 
IP^^ansand gallons. In No. 3 the cost of delivery is Re. 1-1 per 
wesBwaad gallons, which is correct., 
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Mr. Salkield — Witli regard to the question raised by Mr. 
Montgomery as to Jewell filters, in Delhi we have a Jewell filter 
working and the results have always been satisfactory. But on 
this question of mechanical filters, some of you may possibly have 
read the results of experiments carried out in America. Those 
experiments decided very definitely that mechanical filters were not 
always quite satisfactory baeteriologically. 

A paper on “ A new module ”* by Mr. C. F. Wilkins was taken 
as read. 


(c) Ttihe Wells. 

Diwan Amarnath Nanda then introduced his paper on the 
“Water-supply for the city and civil station of Sialkot.”’*' 

“My chief object in presenting this paper is to attempt to bring 
into prominence the interesting question of tube wells forming sources 
of public watoi'-supplies, as we in the Punjab have actually launched 
into responsibility in respect of our faith about the great future that 
the problem of tube well supplies has before it, particularly in 
connection with water-supplies for urban population if not for 
agricultural purposes. I think this is the most suitable occasion on 
which we may compare our notes based on experiences already gained, 
with expert representatives who have come to attend this Conference 
from the various parts of India. 

The official history of the question of tube wells in the Punjab is 
of very recent origin. It was in 1909 that a tube well was sunk in 
Lahore by way of an experiment ; this consisted of 40 feet of 4|- inches 
diameter W. 1. pipe perforated with holes — like the ordinary Abyssinian 
tube. The total area of the holes amounted to 14*1 square feet in the 
40 feet length of tube or 30 per cent, of the surface of the strainer. 
This tube was wound with a spiral of brass wire inch diameter and 
over this wire fine brass gauze 40 meshes per lineal inch was w'rapped. 
The tube under a head of 7 ft. discharged 3,000 gallons per hour or 8 
cubic feet per minute, and as sand was found to have accumulated in 
the tube and the tests of discharges were of short duration, ihe 
experiment did not prove much of a success. 

Later on Brownlie’s convoluted tube came into notice wdien 
the question of augmenting the supply obtained from percolation wells 
in Amritsar came to the front, also at this time Mr. Brownlie pub- 
lished his notes on tube wells. On the other hand, Mr. Ashford in this 
interval was probably busy developing his tube in connection with the 
question of tackling the serious amount of water-logging which is a 
marked feature of the surroundings of Amritsar. It was, however, in 
the latter part of 1912 that both the tubes, ic., that of Mr. xVshfgrd 
and of Mr. Brownlie having been brought to the notice oi the 
Sanitary Engineer, Punjab, he decided to make a test of their 
relative merits in identical conditions of sub-soil, and as the water- 
supply project for the new town of Dera Ghazi IChan was at this 
time under consideration, those two tubes — both of 5" diameter — were 
sunk at the above place. The results of the tests made in regard to the 
comparative yields obtained fr<jm these tubes are given in detail 
in my note. In fairness to Mr. Brownlie, it may, however, be 
pointed out that his 5" tube installed at Dera Ghazi Khan is said 
to have got a gauze strainer round it instead of the wire strainer, 
and therefore the unfavourable results obtained so far in that place 
cannot be said to have any finality in them so far as the good point 
of Mr. Brownlie’s tube— covered by its own special strainer— are 
concerned. I have been able to bring samples of both the tubes 
for the inspection of those delegates who may be interested in this 

questio^^^ mention that Mr. Brownlie’s tube is manufactured by tbe 
Empire Engineering Co., Cawn pore, while Mr. Ashford turns out 
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his tube iu the Ceuti’al Canal workshops at Amritsar, and his agent 
are B. L». Cooper & Co., Lahore.” 

Mb. Montgoaiery. — “ As I am practically responsible for the 
design and carrying out of the Sialkot water-works, I should like 
to elaborate somewhat what my Personal Assistant, Diwan Araar- 
nath Nanda, has said about the comparative merits of these two tubes. 

I think I might preface my remarks by saying that you must not look 
on tube wells as a panacea for all the difficulties which we have to 
encounter in supplying water to the small towns in the Punjab. 
They are only suitable in very special conditions of sub-soil. The 
special conditions which I lay stress upon, as suitable, are, that the 
sub-soil stratum into which the strainer of the tubes is sunk should be of 
considerable depth, say 30 to 40 feet thick, and that it should be at a 
reasonable depth below the surface, say 70 to 80 feet, and that the sand 
should be more or less uniform in texture. The sand should be coarse, 
clean, unmixed with nodules of clay, and so forth, which would be 
liable to clog its tubes. And so it may be said that these tube wells 
are not suitable for all conditions, as 1 gather a lot of people think they 
are. Then as regards the comparative merits of these two tubes, there 
are one or two things I should like to point out which are not touched 
on in the paper. 

I may start off by saying that the Dei'a Ghazi Khan experiments 
were conducted absolutely fairly as a comparative test between the 
two tubes. The two tubes were put dowm about 100 feet below ground 
surface with equal lengths of suction, the pumping plant and strata 
in which the tubes were sunk were identical. When Mr. Brownlie 
sent down his tube to Dera Ghazi Khan, thex'e was very great difficulty 
in getting delivery in India of the straining material which is used 
round it. This straining material is, I believe, made by the Glenfield 
Company in Glasgow. They could not give delivery of it. We had 
to get our supply somehow, so Mr. Brownlie said, “never mind, I will 
^t wire gauze round the tube and I will guarantee that it will last 
for a reasonable time,” and so we put them down. I pointed out at the 
time that he must be perfectly willing to abide by putting these down 
alongside the Ashford tubes, and he agreed. Mr. Brownlie 

was prefectly aware all the time that his tube "was going to be tested 
against the Ashford tube. 

In Diwan Arnamath Nanda’s paper he gives the present 
conditions of the test. I may say that we have now final tests 
which show that the Brownlie tube is now discharging 40 gallons 
in a minnte, and that three feet of sand has collected in the 
tube. The Ashford tube test now gives 170 gallons a minute and 
it has 3 inches of sand in it. When Mr. Brownlie heard that 
his tube was not giving good results, he got very anxious about it 
and came to me and asked me to point out to the Conference the 
fact that his tube was not covered by the genuine straining 
material, and I said that in all fairness to him I would point out 
that his tube at Dera Ghazi Khan is not covered with the straining 
m^erial as shown here. The Kmpire Engineering Company are 
going to supply a new tube at Dtera Ghazi Khan and later on we 
wSl be able to see why the original one has failed. 

Then one of the arguments which is laid down in favour of 
the “ Aishford tube is that it can be wox'ked to an unlimited head 
of pua»pMsg md that for the “ Brownlie ” tube the pumping head 
against the tube is limited to 7 feet. 

The reasons that ace stated here are the respective statements of 
patentees! — I noay gi^ the rival patentees — and these are simply 
thei r bal d sfote ments. JPersonally I think Mr. Ashford’s statement 
u'nd&ewtied head is permissible against his tube is aU wrong, 
tt sliauds to reason that meet tubes of this oenstinmtieav or 
Vtif at all when drawn on with an excessive head* would allow 
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fine sand to be drawn up and drawn through the tube at a tremendous 
rate, ims would come up into the pumping apparatus and score 
the pump plungers and valves. And if they do not do that, then you 
get finer particles and silt packed up against the tube, and the result 
j. j. your yield. I think Mr. Brownlie’s statement 

that a 7 ieet head is the limit against which his tube can be worked 
IS more or less correct, and I believe he has gone into the theory of 
his very much more than Mr. Ashford has. At the same 
time at Sialkot, in order to be on the safe side and to .satisfy both 
parties, I have made arrangements to increase the pumping heads 
against these tubes to about 12 feet, and we shall see what the result 

18 , whether they can stand it or not. Personally, I think they will 
stand it. j 

_ This lube which I now will show you is an “Ashford” tube and 
IS a small one of about 4 inches diameter. JCow for larger tubevs 
of say 10 inches diameter, this is not the form of construction at all. 
It is a much prettier construction. Mr. Ashford takes 8 square rods 
about of an inch, or an inch in diameter, and sets them in the form 
of an octagon like this (illustrates). He then puts cast-iron segments 
inside, to keep them apart and to keep them from being crushed, and 
then he takes this framework of rods (and I think he puts a wooden 
core inside to support them), and he puts the whole thing into a lathe 
and turns the rods very slowly, and in the meantime pays out copper- 
wire through a mandril, round it. This copper wire ■\\hich comes 
through the mandril starts by ^being round, and ends up by being a 
trapezoid. Mr. Ashford can wind this wire so as to get the slots 
as fine as a thousandth part of an inch, and one of the great features 
that Mr. Ashforfl lays down is the great benefit of this trapezoidal 
section of the wire. The wire is wound round under considerable 
tension and it binds these rods together very firmly uud of course as 
they are only rods you can see that they give absolutely free 
percolation through these tubes. 

There is a drawing in the paper of these windings, where 
the direction of the water is shown. There is a fine knife edge 
there and directly a particle of sand passes into the tube it is sucked 
clean away from the tube, and is shot out and does not pack up 
against the tube. That is all very well in theory. But I can say 
after inspection of these windings that this knife edge is not as 
perfect as is shown here, and also the attrition of the grains of sand 
being drawn through it at a fairly high velocity and rubbing against it, 
may wear away this knife edge, and in my opinion, this pezoiclal form of 
wire winding is very little better from a theoretical point of view 
than the round wire. However, that is a matter for tlie patentees. 
Then you will notice if you will turn to the plan at the end, the 
method of connecting the suction main advocated by Mr. Ashford 
direct on to the tube. You will see the method shown there is the 
Ashford method of coupling. He turns the suction pipe through a 
right angle and fixes a foot valve and couples his pumps absolutely 
direct on to the tube. N ow the other system of pumping through 
these tube wells where you can get a spring-level high enough to 
give you water in a sump, is to sink a masonry sump well about 10 or 
12 feet below the spring-level, and terminate the tube with the free 
orifice into the bottom of the sump well, leaving water in the sump 
well. Now, one of Mr. Ashford’s claims for this is that it is a very 
cheap form of connection, whereas Brownlie prefers lo get 7 feet 
pump head against the tube and to connect into a sump with water 
in it and to pump it out oC that just as you would out of any ordinary 
well. I think the Ashford arguments for the direct coupling are 
open to a certain annottilt of eriticism. In the first place, with inex- 
perienced engine drivers and a munioipality clamouring^ for water, 
with the possible dogging of one or two tubes or the possible break- 
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down of a tube, you will have difficulties. The engine driver is 
coerced, and he whips up his engine and in my opinion will break 
down the remaining tubes. Whereas in the Bi’ownlie system of pump- 
ing direct from the sump, you put a check on the engine di'iver, and 
you are able to see the '=*xact discharge your tubes are giving, and 
you can collect in the bottom of the sump well any little sand that is 
drawn up through the tube and collects in the bottom of the sump 
well and this can be removed by hand. Another advantage is 
having the open mouth of the tube in the bottom of the sump well. 
You can drop a plumb and find out how much sand has collected. 
You cannot do that in the Ashford system of connection without un- 
coupling his foot valve. I may say that all I can do is to express 
the pious hope that these tubes will not let us down at Sialkot as 
we have put all our eggs in one basket and put down six of these 
tubes there, and I hope the}’ will be a success. I hope in a year 
or two to tell you whether they are or not.” 

Mr. C. H. West ; — “ This question about the" pump head put 
On wells was gone into by me with Mr. Brownlie at Amritsar. We 
tested a 7-inch tube and we found that the pump was delivering 28 
thousand gallons a minute, and the pumping head was 9 to 10 feet. 
The whole question about what head you can use for any of these tube 
Avells depends on the grade of sand you have, and the velocity with 
which you permit the water to pass through the strainer. For an 
ordinary fine quality of sand half-an-inch a second is a sufficient 
velocity, if you are working with a 7-foot head with a 5-inch tube, 
if you want to work with a 14-foot head with the same velocity you 
will increase your tube from 5 to iO inches. The amount of yield from 
a tube well varies directly as the head. So that if you decide the 
head you wish to work to, you fix the size of your tube. If you are 
working to a 7-foot head you put in a 5-inch tube If you want to 
work to double that head you increase the diameter of the tube. 

In the case of the experiments described in this paper, the head 
was different in the two cases. The head on the Brownlie tube was 
limited to 7 feer and the head on the Ashford tube head was un- 
limited. 

At least I understand that in the Ashford tube there was no limit 
to the head employed, though I may be mistaken in this. That is an 
important point, because with sand coming through in the two thbes, 
the velocity in the one tube may have been sufficient to carry the sand 
up the tube and in the other case it may have been just too low for 
this and allowed the sand to be deposited at the bottom of the tube. 
I do not think that the tests were made under identical conditions. 
There was one other point which Mr. Montgomery mentioned as to 
the suitability of those tubes to all conditions. I think he said that 
70 to 80 feet from the Surface was about the limit. Well, I do not 
see that there is any reason why we should not draw the water from 
any depth. In oUr experiments which we are carrying on in Cawnpore 
we strike the sand strata about 270 feet below ground level and we 
intend putting down the tube wells at 270 feet below the surface, and 
I have no reason to anticipate that it won't be as successful as putting 
the strainer 10 or 15 feet below the surface, if you get suitable sand 
of sufficient thickness to supply the water you want.” 

Mr. H. O. B. Shoubridob. — In Gujaiut we are sinking a 
largo number of artesian wells. In those we have no strainers at all. 
We have a tube well in which the water does not rise to the surface, 
and we carry out pumping operations from it without any strainers at 
idl. The diameter of the well is about 5 inches. 

The only question that I would like to ask is what is the life 'of 
thas# wells. Does anybody know what the life of a tub(? well is ” ? 

iMowKiOMERT.— — “ With regard to!Mr. W^est's remarks about 
head put on the two tubes at Ghazi, I thought I 
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had made it quite clear that they were tested under identical conditions 
For the condifions to be identical the heads nuist liuve been ke])t at least 
approximately the same. As I tried to explain to you regaiding' the 
methods of action, ot these two tubes — one, the JBrownlie discharged 
into a sump ot water where you can make recuperation tests as slowly 
and as accurately as possible with a sto}) watcln As regards the 
Aishfoi’d tube, which is coupled direct to the suction main and to which 
this form of test is inapplicable, I niust say these two conditions 
were iiot the same. But what we endea%’oured to do was t<i be 
impartial and fair to both parties and we endeavoured to put the 
same head against both these tubes. With regard to the Brownlie, we 
put a seven-foot liead against it and no more is to be said. 

We had high speed Gardner oil engines directly coupled to 
centrifugal pumps. The engines were new. They were working both 
just as they had left the maker’s hands and were in jjerfect con- 
dition. What we did was this. We ran the engines for tlie Brownlie 
at a constant speed keeping a 7-foot head on it and we ran the engine, s 
for the Ashford at the same speed and we as.sumed that, the discharge 
from this head against both would be the same. It may not have 
been absolutely accurate, but it was the nearest w’e could do. The next 
thing we did was — we put a head against the Brownlie at 5. G or 7 
feet head and we put a vacuum gauge on the pipe and we did the .same 
for the Ashford, and we purapecl against the .same pressure for both. 
There was no other means to my knowledge of otherwise comparing 
the heads against the two tubes. We did our best. With regard 
to what Mr. West said about the 7-foot head against the tube and 
one of the statements made in this paper that Mr. Brownlie limits 
his head to 7 feet, I would refer to page 4 of the Empire Engineering 
catalogue. At the bottom of the page it is distinctly laid down 
that the tubes should be educated fi’om the start. That is to say, 
they should be pumped on slowly and gradually so as to form 
a coarse filtering medium round the strainer. And he says here 
that the pumping should be started gradually and continued for 
several hours at a time at a one-foot head and then at a two-feet 
head, and so on, until the maximum capacity of the tube has reached 
a 7 -foot head.” 

Mr. West. — “ I tested the tube at Ami-itsai\” 

Mr. Montgomery. — “ I quite agree with you there. But 
we based our statement on the statement made in his owui cata- 
logue that the maximum capacity of the tube is i-eaehed at 7-foot 
head. 

1 absolutely agree with what Mr. We.st said- In my opinion 
it is an erroneous statement made by Mr. Ashford that you can 
put ail unlimited head against any tube and I am of Mr, lirownlie’s 
opinion as regards the limitation of the tube. Then he criticised 
my x'eniark where I said that the strainer tubes are only suitable 
where you find sand at a reasonable depth before the surface at 70 
or 80 feet. He says he got them down to 200 feet at Cawnpore. 
Well that is one of the things I am after too in the Punjab. 1 xvant 
to know how I am going to pump water for small towns from a 200 
feet depth, and I shall be only too grateful if Mr. West will tell me 
the form of pump he proposes to use, the method of action of 
the pump, and whether it will be a plant suitable for placing _ at the 
disposal of ignorant engine drivers, and callous municipalities, who 
do not care a button what happens to their pumping machinery.” 

]\tr. West. — “1 think Mr. Montgomery has misunderstood 
me. The sand water-bearing strata is found at 270 feet and the 
strainer is there, but the water is under pre.saure and rises up to 
the ordinary level of subsoil water w’hich is perhaps 60 or 70 
feet below the surface. The point is that water-bearing strata are 
found at intervals from 60 to 360 feet. Bub when you find water 
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at a low level it does not stay there but comes up to the ordinary 
subsoil water level. As regards the other point raised, whether the 
different heads were used when pumping from the two tubes, I 
assume that if you are pumping from two tubes and each is giving 
a different discharge, if the tubes are about the same size and 
clearance, the depression head in each will vary as the discharge you 
get from them.” 

Mr. Robertson. — “ May I ask if anyone has tried raising water 
bjT air pressure or the use of the Humphrey pump ” ? 

Mr. A^fARNATH Nanda. — “ I wish to say one woi’d only and that is 
with regard to the wor<l ‘unlimited head’ which has been used hei-e 
I had a talk on this subject with AEr. Ashford, and his contention is 
that, according to the principles on which he has designed his tube, and 
has arriveil at the diameters of it, and the di.«charges it is capable of 
giving, the head is an item which does not count in the conditions 
which obtain in the giving of the nece.ssary discharges for the tubes. 
Ho unlimited does not mean that any head may be put on to it and 
the tube will sta'nd it ; it simply means this, that in his equation the 
question of head does not enter. Naturally the conditions automati- 
cally arrange themselves according to the conditions of subsoil and the 
description of coarse sand from which the water is tapped, and it may 
be possible thiit the usual head is within a maximum range of 
15 feet or so. But so far as his tube and the way the straining mate- 
rial is wound round it and coupled direct to the engine goes, you can 
put on a full load on to it and there is no necessity to slowly educate 
it up to the full discharge, and the head will take care of itself.” 

Mr, Madeley. — “One question was asked as to the life of a well.” 

Mr. Nanda. — “Mr. Ashford is of the view that his tube would 
require cleaning once in five j^ears. He can guarantee a minimum 
life of 15 — 20 years for the tube.” 
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SECTION A. 

SRf’OM) Session*. 

The Hon'’ble Sik Haucocut Ectleu, k.c.«! i., c.i.e., i,c P uE^iiiixd. 

(a) 2IilL- Stciudcirds. 

JDit. Srinivasa IIao iutroductd Ills paper du ‘‘ IMilk and !Milk 
]n’oducts of wliieh the following is a suminarv. — 

“ Tfc is a well known fact that the milk sold in large cities and 
towns IS generally niived with a larger or smaller quantity of water. 
There are no standards as in England where milk containing less than 
3 per cent, of fats or 3 a per eout. of solids, nut fat, is presumed to 
be adulterated. As there were no such .standards fi.'ced in the IMysore 
])rovince, li!0 .samples of milk from a.s many eow.s of difierent breeds 
weie analysed. The average composition of the milk of eow.s ol' 
Indian breeds has been found to be as follow.s : — 

Total sorubs ... ... 13 82 per cent 

Ash ... ... ... 0'70 „ 

Fata ... ... ... 4 '45 ,, 

Proteids ... ., 

Lactose ... ... ... 4*08 ,, 

Water ... ... ... 87 T 8 ,, 

The amount of fat is liable to great variations, ranging from 
8 08 per cent, to I ‘CO per cent. The variations from the average are 
least in lactose. 

As compared witli the milk of European cows, the milk of 
Indian cows contains about 1 per cent, more of fat and 0 y2 per cent, 
less of lactose. 

One hundred and twenty-nine samples of milk froni as many 
buffaloes were analysed, the average composition being as follows 


Total solids 

. - • 

14-87 per cent. 

Ash 


0-75 

Fat 


0-07 „ 

Proteids 


3-92 

Lactose ... 


4-13 

Water ... 


... 85-13 „ 


It was found that as compared with the milk of Indian cows, 
the fats, proteids and lactose in buffalo’s milk, were on an average 
more by 1-G2, 0’39 and O'Oj per cent., respectively’. In the case of 
buffalo’s milk the amount of fat is also liable to great variations, from 
11-71 per cent, to 3-75 per cent., and the variatiou-s from the average 
are least in lactose. Therefore, in the detection of adulteration, the 
jiereentage of lactose furnishes a better guide than tlie percentage of 
fat or of solids not fat. 

Buffalo’s milk is frequently diluted with 2 to 3 times its volume 
of water and passed off as cow’s milk. 

After fixing the standards from the analysis of 315 samples of 
both con’s and buffalo’s milk and taking the'average percentage of 
lactose as 4 1, an examination of milk sold in the bazaar was under- 
taken. It was found tbat 78 per cent, of such milk was buffalo’s milk 
mixed with water. A rapid an<l easy method of estimating lactose 
in milk was devised with the aid of Purdy’s reagent. 
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Soured luilk, or butter milk which is in common use in India, 
was exainii^ed for the determination of acidity. It was found to 
attam its maximum on the 2nd or ord day and then to diminish 
gradually. After 5 or C days, putrefactive decomposition set in. As 
j^easts were constantly found to be present in butter-milk, their action 
in producing alcoholic fermentation of lactose was determined. It 
was found that after a fermentation of ,24 hours, the amount of 
absolute alcohol by weight was I ’05 per cent., that it attained its 
maximum on the 3rd day with 3 '87 per cent., after which it began 
to decrease, the amount on the 9th day being 0'47 per cent. 

Ghee is another milk product in common use in India. The 
stuff sold ill the bazaar as ghee is almost always adulteiated with all 
sorts of animal fats, vegetable oils, starches, paiaffin, etc. The 
Reichert-Meissel figure was taken as being by far the most impoi taut 
single determination in establishing pi oof of the character of the 
sample for evidence in court. The figure for buffalo’s ghee was found 
to be 15*4. From an examination of the four animal fats and 
gingelly oil chiefly used for the adulteration of ghee, 0*6 was taken as 
the average Reichert-Meissel figure for the group of adulterants. 
By the aid of these two Reichert-Meissel figures it was possible to 
calculate npproximaiel}’' the amount of true butter-fat in any sample 
of bazaar ghee. Of the 62 samples examined, it was found that 
3 had no trace of butter-fat, that in 52 its proportion ranged from 
I ‘3 to 93 *2 per cent, and that only 7 appeai’ed to be pure ghee. 

To test if the estimation of the adulterants by means of the 
Reichert-Meissel figures can be depended upon in practice, a series of 
mixtures of pure buffalo ghee and the adulterants in various propor- 
tions were analysed, and liie resulting figures were found to tally with 
the actual quantities taken.” 

Dll. R.vo said, — ‘‘It is absolutely necessary that standards should 
be fixed for cow’s and buffalo’s milk. Unless such standards are fixed, 
it will he a hopeless task to prosecute milkmen for selling adulterated 
milk. As buffalo’s milk contains a larger pei'centage of fats ranging 
from 6 to 9, the addition of 2 to 3 times the quantity of water to 
such milk will still show on analysis 3 per cent, of fats which is the 
standard fixed in England Instead of taking the percentage of 
fats as the standard, I would suggest that any milk which contains 
less than 4 per cent, of lactose should be presumed to be adulterated 
unless it is otherwise proved to be genuine. The determination of 
lactose is a comparatively simple process and can be done quite as 
easily as that of glucose in urine. 

There^ is no reason why any bacteriological standards should be 
fixed for milk. The general practice in India is to boil the milk before 
use, thus destro 3 *ing all the pathogenic germs that may have found 
access to it. Moreover, the number of tuberculous cattle in India is 
so small, that the danger of transmission of tubercle bacilli from 
milk to children is negligible. 

The most important milk product that ought to receive the 
attention of this Conference is ghee, which is open to such extensive 
and easy adulteration. Here there is the greatest neces.sit 3 * for fixing 
a standard. I consider that the Reichert-Meissel number is admirahlj’- 
adapted for this purpose and any person holding a diploma or a degree, 
in Public Health ought to be able to determine it with the aid of 
simple apparatus that every Public Health Laboratory ought to be 
provided with.” 

®* MoMahan, in introducing his paper on “The composition 
^ United Provinces,” said that the milk of Indian 

and cows was richer iu fa t than European milk ; consequently’’ 
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European stand trds were nut applicablo to it. The other bulidis of 
milk would be useful in fonning standards for this country. 

The next p.iper was on “ Ohservalioiib on tiie bacteriological and 
chemical examination of the milk-‘3iq)[>Iy of Uouibay ’ by Dr. do&hi, 
with an inti oduction by Dr. J. A. "Turner. The following ib a 
summary : — 

The milk problem in India is niObt difficult and poi plexing. It 
needs for its pioper solution the eliective co-operntiou of the scientist, 
the practical suuitaiian, the economist and the legislator. 

There are 48 dailies aiul 83 licensed milch-cattle stables in 
Bombay. The number of cows and buttaloes in the city is about 
17,000. No statistics are .‘ivailable about the milk-supply iroiu the 
suburbs. 

The vaiious faetons aftectiiig the chemical and haotciiHl contents 
of Bombay milk are : — 

(а) Climatic intiueiices, r.i/ , temperature, humidity, etc. 

(б) Influences relating" to the milch-cattle. i’.</ , the brectl and 

ago uf the animal, time of calving, the kind of fodder, 
conditions of the stables, diseases of the animals, etc. 

(c) Conditions ascribed to the gowlees or milkmen, c//, 
undesirable customs, fllthy habits of life, objectionable 
methods of milking and of transporting the milk, com- 
municable diseases, tuberculosis. 

Three classes of milk samples were examined : — 

Class I. — Samples collected under the strictest supervision 
and examined immediately. 

Class II. — Samples collected with ordinary sanitary precau- 
tions and examined after 3 or 4 hours. 

Class III. — Samples collected at random, and examined after 
6 to 9 houis. 

The bacteriological examination showed widely different results 
according to (a) conditions of collection and transport^ltion, (b) tem- 
perature at which the milk samples \\ ere held, and (c) time elapsing 
liietween milking and examination of the samples at the Municipal 
Dab oratory. 

The figures for microbes per e. c., and lactose fermenting organ- 
isms of the B. eoli type indicate a high degree of inauurial or other 
undesirable pollution as judged from samples of class II and class Til. 

The results obtained from samples of class I demonstrate that 
it is quite possible to get the purest milk in Bombay, provided that 
proper precautions are taken regarding milking, etc. 

Out of 614 samples of milk examined, not a single sample showed 
genuine tubercle bacilli, from which it may be concluded that tuber- 
culosis is rarely, if at all, conveyed by milk, in India. 

Much valuable information can be obtained from a bacterial 
examination of milk. This is of practical importance to the Health 
Officer, as it affords the cheapest and most reliable means of finding 
out any contamination of milk. 

The chemical composition of milk in India differs to a great 
extent from that in Europe or America. Buffaloes’ milk which is 
largely used here is richer in fat and proteids than cows’ milk abroad. 

The adulteration of milk with water has^ reached a scandalous 
point in Bombay, — the percentage of adulteration being nearly eighty 
(80) — that is, four-Jifths of th^ milk supplied to Bombay is adulterated 
witk water. 

Milk standards for India are essential. They must be necessarily 
different from those for Europe and America. 

A bacterial milk standard for India is desirable. This should 
not be legalised until more work is done on the bacteriology of milk, 
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iu India. A tentative standard, however, is suggested for the present 
a.s a guide for administrative worli. 

It is evident from the present investigation that Bombay milk 
shows an extremely high degree of adulteration and a most objection- 
able bacterial pollution. 

In connection with milk legislation, the Government of Bombay 
have recently passed Act VI of 1913, certain sections of which 
provide for the effective sanitary and legislative control of the Bombay 
milk-supplj’-. 

Besides legislation, other remedies aie necessary for improving 
the milk-supply iu India. Among these the following are 
suggested : — 

(a) An improved and efficient system of inspection of dairies, 
milch-cattle and stables. 

{b) Improvement iu the pro])er maiiagement and care of the 
milch-cattle. This includes better breeding and housing, 
provision of cheap and proper fodder, etc. 

(c) "Education of the milkmen and other milk dealers reg aiding 

sanitary methods of collection and distribution of milk, 
personal hj'giene, etc. 

(d) The adoption of artificial methods for purif 3 dng and 

preserving milk, e.g., pasteurisation and sterilisation. 

(e) The establishment of model milk fai'ins in the suburbs of 

large cities. 

{/) The use of modern inothods of trauspojdation of milk from 
producer to consumer, eg., milk trains, motor waggons.” 

1)b. Turner said: — “The question of milk standards is most 
important. To have a chemical standard and a bacteriological 
standard was absolutely necessary, but whether the time was ripe 
for a definite bacteriological standard was a matter for consideration. 
There is adulteration of milk and contamination of milk, a vastly 
different thing. He understood that there was at the present time a 
Bill before the Imperial Government to amend the Act relating to food 
and drugs. Milk, butter, ghee, and oil were the chief foods in this 
country which could be adulterated, and the question of a standard 
should be considered in this respect. The standards would differ in 
every localitj’’, but they could be fixed by competent peraons on the 
spot. People could not be prevented from selling adulterated milk 
unless a stringent Act, such as thej* have in Bombay, were passed. The 
chief safeguard in India ^YOuld be the bacteriological standard. People 
died of diseased milk and not of adulterated milk unless it contained 
some disease bacteria. Analysts should be appointed in certain dis- 
tricts and in every large municipality, who would be capable and willing 
to undertake the analj^sis of milk.” 

Sir Pardey Bukis. — “I want to say a few words about milk 
standards as regards condensed milks. The paper of Mr. Cowasjee 
shows that last j’ear about 13 million pounds of condensed milk came 
into India, which was about double the amount that came in 6 years 
ago. It is obvious therefore that condensed milk is a very important 
soi^e of food supply and that it must ba oousiderd both from the 
point of view of the chemical and bacteriological standards. As 
regards a cbemicaJ standard, two projmsals have been put up with 
referenoa to^ such, standards, the first is that all condensed milk 
shall be required to be prepared from milk wbiob contains not less 
than 3 per ^nt, of fak This is the legal minimnna at home, and the 
proportion in the tin would of course be in accordance with the 
amt^t of flondesusatlcm. The second proposal is to adopt a fixed 
peroent^e of milk fat for each tin, sufficiently high to justify its 
dMciriptiQii as heioig prepared from cream milk. I consider that 
ijfee seeend plan is the better* aad in viiew of tbe fact that whatever 
•iwwiwwtt we may fix wiH eertaiidy ho- the cr^n ar y maxmmtn of the 
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supplier, I suggest that this limit sliould not be less than 11 or 12 
per cent, of fat in each tin of milk which is sold as being prepared 
from pure cream milk. The second p<)int is as regards the bacte- 
riolog}^ In this connection T invite reference to a paper by 
Andrewes on the cytologj’^ and bacteriology of conden.sed milks. 
-\s regards the bacteriology, he states that he has examined by 
culture 45 samples, 43 of which were machine skimmed products, 
and that in the uhole of these 45 he found living bacteria In 31 of 
these samples he obtained almost pure cultures of Staphylococci 
among.st which St. -pyogenes auveuit was conspicuoins and even 
predominant. He .saj’-s also that he found the bacterial contents of 
the milk, as determined by broth cultures, to lie between 100,000 and 
1 million microbes per c. c. He jilso found, a.s a re.sult of ex- 
periment, that condensed, sweetened milk is a differential culture 
medium for Staphylococci, for whei’eas they would multiply freely 
in this medium, hacillut- co/i and others would not do so. He goes on 
to suggest therefore that the presence iii reasonable numbens of the 
bacteria commonly seen in fre.sh milk, that is to say, hacillut coU, 
Bricillus enteritidin aporoyenes, and a few streptococci and staphy- 
lococci and the ordinaiy air contaminations such as B. suhtiJis and 
B. nicsentericus might be regarded as being unobjectionable : but that 
if you got a large number of Staphylococcus aureus in the condensed 
milk (say quarter of a miliion cocci per e. e.), it is for consideration 
whether this conden.sed milk can be regarded as a wholesome and 
desirable food for an adult, much less for an infant. I do not profess 
to be able to give an opijiion on this ; I simply put it before the 
Conference as a matter for consideration, whether the fixation of 
bacteriological standards for condensed milk i.s not as important as in 
the case of the natural product.’’ 

(Z>) Milk Trade. 

Hk. H. H. Manx then introduced liis paper “ The suppl}’’ of 
milk to Indian cities,” ' in whicli he stattss that the ‘‘ milk-supply to 
Indian cities is admittedly nn.sarisfactory, both as regards quality 
and quantity’. Measures undertaken to remedy this state of affairs 
should on no account result in any increase in the price of milk. The 
problem of improving the suppl,y without a material increase in the 
cost is a difficult one, but is capable of .solution. 

An account of the milk-.supply to the city of Poona as dei'ived 
from inside and outside sources is given in detail. It is shown that 
while the bulk of the milk comes from animals housed within the city 
limits, a cousidei’able quantity is cai-ried in by hand from compara- 
tively limited area.s within a six to nine mile radius. The method of 
distribution is uneconomical and involves a great waste of labour and 
energy. Numerous anal\’ses of milk sainple.s demonstrate the 
frequenej' and shameles-sness of the adulteratio>i of milk Avith water. 
In fact, adulteration with water is the rule, the amount of added 
water varying almost directly with the price at which the milk is 
sold. This applies to milk obtained from all sources, Avithin and 
without the city. 

The author notes that while private owners keep cows for 
milking purposes, the traders keep buffaloes as a general rule, 
the buffalo being the more profitable. 

A detailed examination of the cattle and cattle-sheds is given. 
There is no organised control, and lamentable overcrowding and 
insanitary conditions prevail. 

Taking Poona as a typical city the conclusions are : — 

(1) The milk-supply is partly (about one-fifth) brought from 
outside the city, from the immediate neighbourhood, and chiefly b 3 * 
hand in small quantities. 
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(2) The remainder is produced inside the city from animals kepi 
lor llio most part in unsatisfactory and insanitary small sheds. 

(3) Except for animals kept for private use, about ninety per 
cent of the milk is produced from buffaloes. 

(4) The milk as it entci s the city from outside is already adul- 
terated with water, the adulteration varying with the pi ice. No milk 
costing los.s than 4 seers per rupee can be expected to be jiure. 

(5) Milk within the city is adulterated to a greater extent. 

(G) The practice of adulteration is increasing in shamelessness, 
the amount of water added is greater and greater as the price of pure 
milk tends to rise. 

(7) The dirt in milk is not so great as would be expected from 
the insanitary and dirty coixlitions under which the milk is produced. 

The author asks the (piostion — What cati be done to deal with 
the situation, both as a piece of sanitary iniprovcniont and as an agri- 
cultural problem ? 

As regards the foiiner, it is obvious that improvements in 
sanitary control are necossaiy, for the trader, the cattle, the cattle- 
sheds, and daii'ies. 

The agricultural problem lies in the direction of organisation 
and improvements in the dairy industiy. 

The breed of cows and buffaloo.s, and their milk producing capa- 
citj", must bo improved. The animals should be kept outside city 
limits in cheap and natural surroundings, and arrangements made for 
prompt, easy and cheap transport by road or railway. 

Large dairies can certainljj’ be run successfully and at a profit it 
carefully located and managed, as witness the Military Dairy Earm 
in Kirkee. 

Apart from the establishment of large dairies, the only method 
of ensuring a pure milk-supply at a cheap rate is the organisation of 
village production and transport on co-operative society lines. The 
successful experience of the Vishweshwar Co-operative Dairy at 
Benares is quoted as illustrating the possibilities as well as the diffi- 
culties of this line of action.” 

Dr, Mann thought that his paper was the first complete examina- 
lion of the milk-supply in a large Indian city. On investigation 
among the low caste population of Poona, he had found that they 
were djnng out, and that the population was only maintained by con- 
tinuous importations from outside. He concluded, after considering 
other possible explanations, that this was due to the enormous amount 
of infantile mortality among them, and this naturally led to a con- 
sideration of the question of the milk-supply. In Poona the quantity 
of milk consumed per head was extremely small, not amounting to 
more than :J:lh. per head, but at the same time was very largely adul- 
terated. Unless 2 annas per pound were paid, it was impossible to 
get unadulterated milk. In exact proportion as less Avas paid, water 
was added. The milk supplied in Poona city was not nearly so dirty 
as he had expected it to be ; not more than 10 per cent, of the milk 
examined by him could be described as decidedly dirty, the remaining 
'JO per cent, would, even in England, be considered fairly clean. The 
questiori was, what could be done ? In initiating any measures the 
great difficulty that would be encountered was that higher prices 
would follow improvements in the quality of milk, with the result that 
the lower classes would be deprived of this article, and this might 
do more harm, than good. The three measures Avhich he advocated 
for coping with the problem Avere : — 

(1) The milk of each animal should be increased as far as possible. 

(2) Cattle should be removed to cheaper surroundings outside 
cities. 

(3) The supply of milk to cities from outside should be organised 

controlled. 
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Dr. Xkwell ; — A few facts about tlie Laliore milk-supply might 
be of interest to the Conference. Cow’s milk is sold at the rate of 
2363' *‘66}* mid bulfalo’fe milk at t2 Jr annas per seer; at shops 
boiled milk is sold at half-an-anna inoi'e. The milk i.s bought at ^Yholo- 
sale rate at half-an-anna less per each seer. That is to say, shopkeepers 
get their milk from Gvjars at 50 .seers per maund (called their 
pucca ” maund) and they sell at 40 seers to the mauiul. in other 
words, they get 50 seer.s for Its. 5 and .sell 40 .seers for Ks. 5, /.e., 
a profit of Re. 1—1 on every 5 of unheated milk. Rutfalo's milk is 
bought at 50 seers for Ks. (> and .sold at 40 .seer.s for Rs. 0. 

The highest retail price i.s 5 annas per .seer (he., .secr.s per 
rupee), the medium and usual price is annas per seer (he., 8 .seers 
per rupee), and the cheapest milk i.s .sold at ‘2 annus per seer (or C.( 
seers per rupee;. Buftalo’s milk cn.sts to I anna more per seer. 
The main fluctuations are during the !!M.ahommedan Rdui'.nn montli 
and the Hindu “ Sradh " days. 

The total amount of milk brought into the city from villages is 
100 maunds dail 3 \ 


Cost of feeding c itth' 


The cobt of food per huffalo is 12 annas jer day 

JJ JJ JJ >J ,, S ,, ,, 

The highest cost of food per buffalo !•-' 1 rupee 

„ lowest „ „ „ „ ,, 8 annas 

„ highest „ ,, „ „ cow ,, 12 ,, 

lowest ,, ,, j, )) 9 , t) 


I when giam is given* 

« • • J 

\ 

* without gi am, 

• • • I 

... I 


The rao.st c/kou?« (gram) given fr) a huflalo is S .seens per day 
( 1 in the morning am! I in the evening), and the most given to a 
cow i.s 5 .seer.s a day. 'Fiiere is a heTuf tlial every seer of gram give.s 
a seer of c.xtra milk and richer cream. Each seer of milk is believed 
to give 2 07.. of eie.im. Oil-cakes ami cotton .seeds are also given to 
increase the cream of milk, but thi.s i.s only among the richer selleivs 
and private im.ividuals. canlilloucr leaves at annas 2 a m.vund are usod 
ami while the quantity of anilk inerea.sc.s, the ercani is less. Among 
the poorer per.sons, or fho.se who keep more cattle than they profltably 
run, the feeding i.s very had, and cheap food with manure i.s common. 
Many diity practices prevail and one of the dirlie.st is that of putting 
the tail into the rectum with Iho idea that the udder would be 
pressed upon and so more milk exude. I liave seen a young man 
proceed to milk a bufliilo after thus filling u{) the rectum, without 
washing his hambs. Clean milk i.s iinjmssihle with .such practices. 
The conditions arise from ignorance, and anj’^ idea <jf trying fo improve 
the cleanliiie.ss of milk, of sheds or dairies bv license conditions or bv 
.standards will nbsolutel^^ fail without .some attempt at teaching the 
gvvalas that cleanliness can be attained by simple measures. 

K,vi Sahii? Wazir Sixcsii refericd to the increasing • prices of milk 
in Delhi owing to the absence of grazing land and the transfer of the 
Capital. Eree grants of grazing land and free sheds should, in the 
first instance, ho provided for gwala.s. Supervisors should he 
appointed and milk vendors licensed. 

The Hon’ble iln. Ramac'H.vxi)R.v Rao laid comsiderahle stress on 
the necessity’' for increasing the milk-.supply which, he thought, 
tleserved greater consideration than the que.sti<>n of milk standards. 
The question of adulteration would recede to the back-ground, once 
steps wore taken to increase the supply of milk in the market. Ho 
agi’eed with Dr. Mann that cattle should be remov^ed to cheaper 
surroundings outside the city owing to an absence of culturable land 
growing succulent fodder in towns and cities. A better cla.ss of 
milking cattle sliould be introduced, and facilities piovided for 
increasing the food-sup})!}’’ in the vicinity of towns. He was glad to 
.see that the (|uestion had atti’acted the attention of the Board of 
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Agriculfcuro. The question should bo considered in the Agricultural 
Department, and, as in the case of most sanitary questions, there 
should l)e a great deal of co-operation between various departments 
if any result was to be produced. Ho would like to ask i)r. Maim 
whether in the course of Ids enquiries at Poona he had taken into 
account the consumption of soured milk, curds and butter-milk. 

Dr. H. H. Mann said he had not ninde any special enquiries 
in this respect, but hi.s figures gave the total amount of milk of all 
sorts coming into the city. 

Dr. Sousa Inuided in the following note : — '• The dairies in 
Lucknow are mostly .situated in the conge.sted areas and 227 of them 
were licensed in the past year. 

In my last annual report I pointed out to Uie ^Municipalit}" 
the objections of having these dairie.s in crowded localities. 

(1) That milk is liable to great contamination in conge-sted 
areas 

(2) That animals ])ollute tlie .suirounding air by their re.spira- 
tiou and excreta. 

(0) That anopheles mosquitoes haunt dairies and cattle-shetl.<, 
which are therefore potential sources of the spread of malaria. 

(4) That it lias been noticed that small-pox starts in the 
neighbourhood of dairies. In the last epidemic here, the fir.st case.s 
started near the dairies in Nayagaon. The cIo.se relationship existing 
between the various kind.s of variola found in man and animals 
is proved by their reciprocal power of conferring immunity. The 
exact relationship between small-pox and dairies has not yet been 
demonstrated, and investigation on the subject would be of great 
value. 

In my opinion dairies should not bo veiy far away from the town, 
as on account of transport, prices wdll go up, and such dairies will lack 
the necessary supervision. 

I thiidc the most suitable place would be the outskirts of tho 
main.al>cidi of the town where water-supply and masonry drainage is 
available. Convenient places .should be selected and acquired and ruti 
on co-operative principles. Municipalities cannot hope to run dairies 
successfully perhaps, on account of unavoidable wastage. They should 
encourage and help as much as possible co-operative coiicenis which 
are after all for tlie benefit of the public. 

Before starting any model byres, the milk consumption of the 
city .should be estimated, and accordingly housing accommodation for 
the necessary cattle should be provided. Having done this, sanitary 
milk depots should be established all over the city just like meat 
shops. Then the Municipality will be in a position to have prohibit- 
ed areas within which no milk wdll be allowed to be sold other than 
that which comes from model byres.” 

Mr. Robertson. — “ Tlie milk pails I show here (exhibited) are 
supposed to be the best of their kind. They are made to be locked or 
sealed, and as the only object in locking or sealing a pail is to prevent 
the milk being fraudulently extracted, and to prevent water being 
added, I take it these tin.s are suppo.sed to perform these functions. 
I find, however, tliat the whole contents of the pail can very eas-dy 
be emptied past the locked or sealed lid.s, and by placing the closed pail 
into a bucket of water the extracted milk can very ea.sily be 
replaced by water. 

By springing a rubber ring on to the lid ol this pail it .should be 
possible to make it water-tight. Mr. Gubbay suggested to mo this 
moiming that the handle part of the .screw-catch might be made to 
move on the lid, so that the rubber I’ing would not be rubbed while 
the- lid is being put in place. Tlie ring will certainly last better if 
ifi done. The pressed in portion near the mouth of the can 
done away with and the bottom of the pail should be fully 
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rounded. The pail will then in my opinion be very suitable for the 
distribution of sterilised or pasteurised milk. 

With regard to Dr. Mann’s paper, my experience in Darjeeling 
has led me to the same conclusions : — To get the milk into the town 
from the outlying busties, I have estimated for a ropeway to Jorpukri 
near the Nepal frontier and for another to the Sikkim boundary. 
These ropeways would bring in most of the milk which is at present 
brought to the town on men’s backs and so release labour which might 
be more profitably employed on the farms. 

Dor the improvement of the quality of the Darjeeling milk 
supply I propose to have a depot in the bazar, in charge of a trained 
man and under the supervision of the Civil Surgeon. 

This dep6t will receive, clean, test, bottle, classify, and sterilise or 
pasteurise any milk brought to it. There will be no compulsion on the 
gwalas to bring their milk to the dep6t, as it is best to begin a sclieme 
of this kind as gradually as possible, at the same time beginning with a 
fully organised system. The idea is to aiwange things so that it will 
pay the gwalas to bring their milk to the dep6t. 

To make a start the Civil Surgeon will be asked to refuse to 
sanction anything but milk in dep6t sealed vessels for one or two of 
the institutions under his control. 

When the staff gain experience in the use of the apparatus, other 
institutions will be brought in, and notices will be sent to every house- 
holder informing them that cleaned and.sterilised milk is available. 

The test will be made with a butyrometer and the prices fixed 
will be on butter-fat contents. 

If a gwala cares to water his milk, he may be allowed to do so, 
but the watered milk will be penalised to a slight extent so that he 
will get less money for his milk watered than he would have got for 
it whole. The shape, or the colour of the seal or a number on it, 
will indicate to the consumer the value of the milk he is buying. 

With regal’d to the rules under the Bombay Act, I should like to 
know how some of them are to be enforced. Rules 3(a) and (Z») as 
quoted in Dr. Joshi’s papers are almost impossible to enforce under 
jiresent conditions in India and Rules 5 and G are almo.st as difficult. 

The Hon’ble Mr. Cowasjee a.sks about floors for cattle-sheds, I 
have used tar asphalt macadam with some success, but this, too, gets 
cut up if badly treated. 

He says that if gwalas are to be expected to put up good 
buildings they must have long leases. 

In my opinion the power to order destruction of daily pi’oduce 
should be given only to fully qualified medical men of good standing.” 

The Hon’blb Mr. Merwaxjbe Cowasjee. — “As a non-official 
delegate from Burma it affords me much pleasure to have the oppor- 
tunity of attending a Conference of specialists and scientists from 
various parts of India, and of following the very interesting discussions 
that take place at this assembly. I am sure I shall carry back with 
me valuable knowledge and information for the benefit of the people of 
the province whence I came. The question of a pure milk supply is 
intimately connected with public health. It has therefore occupied 
the serious attention of the Municipal Committee of Rangoon of 
which I am a member, I submit to this Conference a paper* on milk 
supply in which my views are fully set forth. Much light, however, 
might be thrown on this important subject by the wider knowledge 
and experience of the delegates present here from other parts of 
India, and I therefore cordially invite discussion.” 

The following is a summary of the Hon’ble Mr. Cowasjee’s paper 
referred to above. 

“The public control of milk is of paramount importance in India 
where it forms such a very important article of diet of the inhabitants 
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Attention should be directed to the milk supply as to the wate 
supply. 

Unfortunately, the habits and customs of the traders in milk are 
dirty and insanitary. It is necessary then, that the milk dealers 
should be educated and taught the value and importance of cleanly 
habits and sanitary surroundings, of himself, his cattle and his cattle- 
sheds. 

Any general improvement in condition means expenditure, and, 
as the individual gai wallah is unable to provide funds himself, assist- 
ance from local bodies is essential. 

In Rangoon, the milk dealers live outside municipal limits, are 
squatters on^Government land, without any security or permanence 
of tenure. They cannot be expected to spend money on model sheds, 
pacca floors, or good water supplies. 

The following recommendations are made : — 

(а) That sheds be built by the local authority and let out to 

the cow-keeper at a reasonable rent, or that advances be 
given if the cow-keeper is prepared to build sheds himself ; 

(б) a tenure of land should be arranged so as to make it 

worth the while of dealers to spend money on sheds ; 

(c) grazing ground .should be reserved for cow-keepers. 

The increase in the imports of condensed and tinned milks is re- 
ferred to, and it is pointed ou^; that the use of such milks is economi- 
cally wasteful. India is able to, and should produce all the milk that 
is required as food-stuff. 

The extension of dairy farming on modern lines is desirable, and 
the Agricultural Department should play its part in educating the 
agricultural population in matters pertaining to milch cattle. 

Finally, the author describes the measures proposed for Rangoon, 
which consist of a central milk receiving depot under the charge and 
supervision of the Health Officer and Veterinary Officer, the former 
testing the milk and the latter inspecting the cattle. 

All milk dealers are to be licensed and eonti’olled. 

Measures such as these should be made generally applicable, 
both inside and outside municipal limits, and, if necessary, further 
legislation enacted for the purpose,” 

Dr. K. V. Amin then introduced his paper on “ Milk Trade,”’* of 
which the following is a summary : — 

“ The author advocates municipal enterprise and suggests the 
provision of model dairies. Cattle-sheds should be located outside 
city limits and so located as to facilitate inspection and supervision. 

All cattle-sheds, dairies, and milk dealers should be subject to a 
system of licensing and control, and, if necessary, additional laws 
enacted for the purpose. 

To prevent adulteration of milk, a minimum standard of composi- 
tion should be established, and all vendors compelled to indicate clearly 
their names and addresses on prescribed types of milk cans. Also 
on milk shops the description of the milk sold should be shown, e.g., 
separated milk. 

Health Officers should be empowered to take samples of milk 
and analyse them, and to condemn unwholesome foods when necessary. 

The employment of veterinary staffs is recommended to inspect 
cattle, cattle-sheds, dairies, and milk shops ; and municipal analysts 
should examine milk, butter and ghee. 

If necessary, prosecutions for fraudulent adulteration of milk and 
food-stuffs should be frequently instituted, and exemplary punishment 
inflicted whenever adulteration is discovered.” 

Dr. Amin said Cleanliness of milk is much more important 
than its richness, inasmudh as the want of the former is positively 
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dangerous. Hence the stables where milch-cattle can be stalled should 
be constructed by municipalities well away from the populated area 
where they can be under full control of the municipal authorities. 
The land away from the congested areas being cheaper it would not, 
I think, increase the cost of milk. 

Model dairies can be kept for educative purposes and the milk can 
be humanised for infants of various ages, and sold at cost price or even 
given free to infants of the poor, at milk dispensaries. 

Shortage of milk is a direct incentive to adulteration, and I 
think ample pasture lands on easy terms would go a great way to 
increase the number of milch-cattle and improve the quality of the 
milk.” 

Major Stokes introduced his “Note on milk supply,” in ^vhich 
he gives a brief account of measures adopted in the Central Provinces 
to provide a reasonably pure and wholesome supply of milk by the 
establishment of dairies under the supervision of the Agricultural 
Department. 

The Nagpur dairy is described. The principle of a co-operative 
society has been adopted by the gwalas, and in spite of the numerous 
difficulties, such schemes offer a possible solution of the ver^^ difficult 
problem of supplying pure milk to consumers. 

He said : — “ My note is really a description of an experiment by 
the Agricultural Department in the. Central Provinces. I think 
it is particularly interesting in that it combines all the three methods 
mentioned by Dr. Mann as possibilities for ensuring a good milk 
supply without increasing its price, viz . — 

(1) Increasing the yield of milk per animal. This is done by 
suitable fodder and by offering facilities for breeding with higher 
strains of milch animals. 

(2) By stabling outside towns. 

(3) Using co-operative methods. 

The financial results are most encouraging as is also the fact 
that the demand far exceeds the supply.” 

The paper “ A short note on milk supplies,” *by Captain H. B. 
Stiles Webb, i.m.s., was taken as read. 

Dr. J. B. Stephens referred to the difficulty of controlling the 
supply of milk from outside municipal limits. The milk came into 
the cities adulterated and often contaminated, and the municipality 
should have power to control the supply. His experience was that as 
soon as measures were taken to control the supply in towns and cities 
the gwalas moved outside municipal limits and thus eluded control.^ 

Dr. Mann emphasised the necessity for organization preceding 
restriction. If restriction were applied before oi’ganization the condi- 
tions would be much worse, from a sanitary point of view, than 
at present. They could only succeed if they co-operated with the 
gwalas and did not work against them. To effect sanitary improve- 
ments sanitarians must work in co operation with the Agricultural 
Department. The co-operative experiment in the Central Provinces 
was very hopeful. Meaisures such as these were likely to be more 
beneficial at present than restrictive proposals such as^ penal legisla- 
tion, licensing, etc. He was very glad to have had this opportunity 
of insisting, before the Conference, on this side of the question, because 
when they looked at the question purely as sanitarians, they so 
frequently regarded it exclusively from the point of view of restric- 
tion, whereas in this case restriction was the very last thing and 
organisation the first thing. 
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SECTIOX B. 


Second Session, 

Mu. W. Hutton, Puesidjno. 

(a) Municipal Draiuage. 

Mu. J. W. Madeley introduced his paper on “ The exclusion of 
storm water and silt from sewerage systems/’''*' 

The paper refers especially to the Sewerage System of the City 
of Madras. 

A description is given of the evils resulting from the free admis- 
sion of silt and storm water into the various parts of a sewerage sys- 
tem. House connections, the sewers themselves, pumping stations 
and pumping mains, are separately considered. 

Detailed measurements made by the writer are described. 

The measures adopted and apparatus used in Madras to exclude 
storm water and silt are then described. The chief are : — 

(1) The arrangement of low curbs to effect the separation of 
sewage from rain water in the drainage of the smaller Indian houses, 

(2) “ Silt-catchers ” fixed on house connections. 

(3) “ Storm -water Separators” with which are combined silt- 
pits, to exclude silt and storm water from entering the sewers at the 
points where open drains are connected to the underground system. 

(4) The arrangement at the pumping stations of screens to re- 
move floating matter, and of pits to catch the silt. A special appara- 
tus known as the “ Madras Silt-raiser ” is described. By means of 
this apparatus the silt deposited in the pits is raised to ground level. 

The paper is illustrated by six plates showing : — 

(!• A case of deposit of silt in a Madi'as sewer. 

(2) The arrangement of curbs to effect separation of rain water 
and sewage in a typical Madras house. 

(3) The “ Madras Silt-catcher.” 

(4) The “ Madras Storm- water Separator.” 

(5) Typical arrangement of silt-pits and screens at a Sewage 
Pumping Station, 

(6) The silting up of a Pumping Main in Madras. 

Me. Madeley said : — “ My paper deals with two of the most 
serious problems that we have to meet with in the drainage of Madras. 
In introducing a sewerage system in a country like India we are 
adopting systems which have proved successful in the West with 
people of Western manners. The conditions in India are different, and 
they must be carefully studied and suitably dealt with if sewerage 
systems are to be successful. 

The exclusion of storm water and silt are comparatively simple 
matters under European conditions. But out here with the lower 
type of Indian houses they are far more difficult and we have found it 
necessary in Madras to adopt special methods. The evils resulting from 
the free admission of storm water are well known. In cases of sewerage 
systems like that of Madras and other flat towns, where all the sewage 
has to be pum ped, it is always necessary to adopt a separate system. 
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If raiu water is to enter the system freely the whole of the sewers 
become congested and sewage entering at the higher points overflows 
at the lower points, through manholes into yards and sometimes into 
the houses themselves. 

Silt is also a most serious problem. It interferes with the 
working of our systems everywhere. It begins with our house 
connections, which are furnished with traps. In the lower type 
of Indian houses we find silt enters the trap freely, and the system 
in Madras, in those cases whore there is no special apparatus for l e- 
moviiig it, the silt has to be removed by hand ; it is taken out of the 
trap and placed on the side of the road until it can be removed by 
the conservancy department. I sec from other papers submitted to 
this Conference that this daily cleaning of traps is not peculiar to 
Madras, but has been found necessary in other cities in India. Silt 
in quantity chokes up flat sewers, and even with the best graded sewers 
it will form deposits which will require a great deal of cleaning out. 
Then, if the sewers are at all well graded, a large quantity is canned 
to the pumping stations. In times of storm it pours into the 
pump wells and obstructs the suctions of the pumps and stops their 
action. In this connection it is rather interesting to say that in 
Madras Ave find the life of a pump valve is only about oue month, 
while in England it varies from 1 0 to 20 times that length. 

I will now proceed to describe the methods %vo have adopted of 
dealing with these troubles. Of first class houses drained on European 
lines I need not say anything, because the methods used are 
the same as those used in England. In the smaller houses there are 
open brick drains to deal with the sullage water. The question 
arose whether these brick drains should be replaced by pipes. 
It was decided that in Madras for the present this would not 
do. It can be introduced only by very slow degrees. In Bombay 
I understand that they had to take out pipe drains laid into the 
houses. The method we adopt is to construct small curbs to keep 
the rain Avater out of the sullage drain, and to make a separate rain 
Avater drain. The method of doing that is shown on plate II. This 
is quite an inexpensive method. The cost varies from Rs. 26 to 
about EiS. 70 per house in the ease of old houses according to the 
size of the house. In the case of new houses the extra cost Avould 
be practically negligible. In some cases rain water and sewage drains 
are covered for short distances, but for short distances only, as ready 
access and ease of cleaning are considered to be of the greatest im- 
portance. 

It will take some time to get this alteration in the house drainage 
carried out in Madras. In the meantime — and even after it has been 
completed — large quantities Avill still get into the open drains, and 
to exclude it from the sewers, or at any rate to ensure that only a 
negligible quantity shall get in, we have introduced a special 
apparatus which I call a “ silt-catcher.” 

This is an iron bucket placed on the upstream side of the trap as 
illustrated on plate III. The engineering department, that has 
to clean the sewers, has asked that we shall put these silt-buckets 
on the worst roads, and the Health Department, that controls the 
conservancy, have asked that they should be fixed on every house 
connection tlu’oughout the city. (Mr. Madeley here illustrated by 
diagrams the use of the silt-catcher and how it is worked.) 

The silt-catcher bucket is found to be economical, it is cleanly, 
and we find it perfectly satisfactory. 

The methods just described are those that we adopt in the case 
of the ordinary Indian house in Madias. These houses form the 
large bulk of the houses in Madras, but for a long time to come 
there will be collections of huts to which we cannot give separate 
connections. In these cases latrines are provided for the use of the 
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inhabitants, and good open drains are used to take away the sullage 
water from the kitchen, etc. These open drains are protected by curbs 
to prevent silt, storm watei’, sand, and rubbish getting in to them. 

Where these drains are connected to the sewers we have had 
to adopt special means to exclude storm water and silt. Where 
possible we use ordinary methods of separatitig the storm water, such 
as the ordinary overflow weirs, leap weirs and plate weirs. 

But in general in Madras none of these are applicable 
because we have no system of storm water underground pipes, and 
the roads are flooded with water, so that any ordinary weir would 
simply provide an opening into the sewer through which the stoi’iu 
water would rush. So we have to devise a special method called 
the storm water separator. 

(Mr. Madeley here illustrated the special form of separator that 
he had designed in Madras. ) 

Some silt gets through into the sewers. It is only the heavier 
silt that w’e try to exclude, in spite of this apparatus a good 
deal does get down to the pumping stations. I do not know 
of any simple method that has been adopted for removing silt from 
pumping wells. One way is to have it removed by hand. That is a 
possible but a dirty method. Another way is to use dredgers, but 
those dredgers are not satisfactory as a rule. They give a lot of 
trouble and use up a great deal of power. I have designed a special 
method which is illustrated in one of the plates. This is a method 
that we have adopted in Madras and we are installing at all the new 
pumping stations. (Here Mr. Madeley illustrated his apparatus by 
means of a large cartoon.) 

There is one other cartoon I have got here. It is of sufficient 
interest to show you what happens to a long pumping main if you do 
not exclude the silt.” 

Mr. Madeley then explained a large cartoon of a cast-iron 
sewage pumping main in Madras. The main is some 9 miles long and 
from Mr. Madeley’s experiments he found that it was half full of silt. 

Mr. B. J. Kent. — “I want to know what the life of the 
gland is, and whether it requires periodical or constant renewal. 
There is another point which I would like to refer to, and that is 
with reference to the ingenious methods of collecting silt showm in 
the last diagram. It seems to me that it occupies a considerable area 
of the street. A number of such masonry platforms along a street 
would form an obstruction to traffic.” 

Mr. West.-- -‘*1 would like to ask if Mr. Madeley has ever 
tried the effect of reducing the section of the pipes in those depres- 
sions where he has got to work against gravity, I mean so as to get 
a velocity of 5 ’7 which you need in a syphon to keep it clean. It 
would mean an increase in the pumping head for short sections, if 
the depressed portions are not very long. If they are very long 
depressions it won’t do to reduce the pipe sections, as the pumping 
head which you have to work against might become excessive. If 
Mr. Madeley reduces the section of his main just at the top of a 
depression so as to get a velocity up to 5 and three-quarter feet, it is 
possible that the silt would not deposit in those low places. Very 
often if you have got a flow through an ordinary syphon instead of 
allowing a continuous flow through it, it is an advantage to have a 
tank and send it through in flushes and let your silt go through at a 
big velocity. In all syphons the velocity ought to be increased if you 
want to be saved from trouble in silting.” 

Mr. Maublet. — “ The first question raised was as to whether 
the silt raiser would require frequent renewal. I cap answer that and 
say it will not. There are practically no wearing parts. The 
gland referred to is really not necessary. The friction of the very 
thin long layer ef water between the inside and outside pipes is so great 
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tliat there is no material interference with the working of the 
arrangement. Though not absolutely necessary, I have inserted a 
gland and I think it is a good thing. We have had this apparatus 
working for two years and working every day, and nothing has had to 
be renewed. It is working to-day just as well as it ever did. 

With reference to the area occupied by the silt-catcher, it cer- 
tainly would occupy a considerable area in a narrow street if it were 
put straight out into the street. To save an obstruction, the length 
is placed parallel to the road and does not take up much area. At the 
same time in order to reduce the area taken up and the amount of 
masonry required round the catcher I have now adopted the method of 
putting the silt-catcher bucket above the trap. In that case it occupies 
no more room than an ordinary syphon trap. 

With reference to the effect of reducing the section of pipes of the 
pumping main, I am afraid that it would be necessary to reduce the 
section of about half the pipe so that it would mean reducing the 
size of your pipe and increasing your pumping head. But that is 
impracticable. I should say that in an existing pipe that we have to 
deal with I would certainly not put in a long pumping main for 
conveying the Madras sewage. I think it has been conclu.'iively 
proved in Madras that long pumping mains are not suitable for 
sewage containing silt unless adequate storage can be provided so as 
to equalize the rate of pumping.” 

Mr. C. L. Cox, City Sanitation Engineer, Colombo, who was 
absent, communicated the folio wing : — “ 1 desire to make a few remarks 
with reference to the interesting paper by Mr. Madeley dealing wdth 
storm water and the exclusion of silt from sewers. 

I would endorse his remarks as to the necessity of removing silt 
and rubbish from sewage before pumping. 

I consider movable screens of the cage or basket type distinctly 
preferable to fixed bar screens with clearing rakes, specially w’hen the 
pump sumps are of considerable depth. In the latter type the raking 
mechanisiir is liable to frequent obstruction. Basket screens can be 
made of smaller mesh to retain greater quantities of vegetable ddbris. 
This material floats on the surface of the sewage in the sump and, as it 
is not all removed by the pump, the accumulation requires removal at 
more or less frequent intervals. For this pui’pose suitable means of 
access to the sumps should be provided.” 

Mr. J. Ball-Hill introduced his paper “A. short note on Sew- 
ers,’’"^ of which the following is a summary : — 

When towns reach a certain size with a considerable jioiiulation, 
methods of disposal of night-soil by trenching, or by open surface 
drains, become an intolerable nuisance. Some form of underground 
sewers is then an indispensable necessity. 

The system of underground sewers in Calcutta is described and 
defects pointed out. 

Comparatively few engineers in India have had much opportunity 
of acquiring experience in sewerage projects. The author, therefore, 
gives a list of essential data necessary in the preparation of drainage 
projects, with especial reference to conditions in India. 

He said : — “ I have often been asked what is the minimum gradient 
to be allowed for pipe sewers. I could only explain that it depends 
entirely on the conditions of flow to be dealt with. It therefore 
occurred to me that a short note showing defects in our sewers in 
Calcutta and giving the principles to be adopted in the laying out of 
sewers for a sewerage system may be found useful to those who have 
to prepare projects, however small, in flat areas, and who have had but 
little experience in the work. I would like to observe with regard to 
paras. 13 and 14 of my paper that I do not wish it to be understood 
that the Calcutta sewers can only deal with a rainfall of one-fourth to 
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one-sixtb of an inch pei' hour, but that their capacity for discharge is 
equivalent to those quantities. During the last year the Corporation 
of Calcutta desirod to know the rate at which rain actually falls 
in Calcutta and obtained and fixed up two self-recording rain gauges — 
one a Casselles No. 6 tip bucket type, the other Negretti andZanibra’s 
Hyctograph, a float type gauge. During this last monsoon season we 
have had a total of 86 inches of rainfall in Calcutta. Much above the 
normal. And we have obtained some most interesting diagrams from 
these gauges. It would appear from these I’ecords that there were 
187 occasions when ^ inch fell in one hour ; 67 when half-an-inch 
fell in one hour ; 19 when one inch fell in one hour ; 10 when 1^ inches 
fell in one hour ; 2 when two inches fell in one liour. A very large 
proportion of these fell in the half hour. Once 4 inches fell in the 
hour, of which three inches fell in 20 minutes. The district engineer- 
in-chai’ge of the lower areas of Calcutta reports that these low areas 
were only flooded some 9 times during the season. This would seem 
to show that the sewers are well able to deal with rainfall of four 
times their capacity or one inch per hour ; or even one inch in half 
an hour : provided the fall does not extend over the hour, and that 
flooding is only liable to occur when the rainfall exceeds this rate.” 

Mr Gdbbat. — With reference to para. 21 of his paper, I should 
like to ask Mr. Ball-Hill whether the 24-inch diameter sewer which 
he mentions is an old sewer or a new one. 

Mr. BalIi-Hibl. — It is quite new. It was built just before 1900. 

Mr. Gubday — And whether the 24-inch size is the minimum 
size laid down. It has just occurred to me that it might have been 
left sufficiently large for a boy to creep through and clean it. 

Mr. Ball-Hill. — I do not see any reason why as summit sewers 
only those sewers that are large enough to be got into should be put 
in. A G-inch pipe can be cleaned in the usual way. 

Mr. Gubbat. —Up to 1909 it was the practice in the Sani- 
tary Board, Bengal, in dealing with surface drainage schemes to have 
culverts for passing drains under roads, at least 24 inches wide. These 
were supposed to be cleaned by boys, but subsequentlj’^ it was deter- 
mined that pipe culverts should be used, and the conclusion come to 
tiiere, was practically the same as has been come to by Mi'. Ball-Hill 
in his para. 21, namely, the culverts were too wide. 

Mr. Madeley. — There is another explanation perhaps for the 
24-inch pipe being carried up to the summit. That is to reach a 
certain distance with a given gradient. It is a method of designing 
which has been adopted in many cases and as Mr. Ball-Hill points out 
it is quite wrong. He does not say what provision was made for flush- 
ing it. Mr. Ball-Hill very rightly said that when he is asked what 
are the minimum gradients he adopts, it is quite impossible for him to 
say. It depends on the conditions. But possibly for our information 
he might tell us what are the actual minimum gradients that he has 
adopted and what precautions he has taken to keep the sewers clean. 
It is a very important matter because in towns like Calcutta and 
Madras and all those flat towns, with a high subsoil water level, it is 
essential to adopt the very flattest gradients you can. Then you can 
take special precautions to keep them clean. In my opinion it is very 
difficult to keep any sewer clean in India unless special measures are 
taken. 

Mr. Ball-Hill. — “ I would like to say with regard to the first 
observation that it would be hardly wise, I think, for us to adopt 
as summits only such sewers which men could get into. The principle 
of a sewer — of course in a water carriage system — ^is that you should 
adopt as small a size of pipe as possible consistent with the area 
which is drained, so that you can get as high a self-cleansing velocity 
as possible to clean the sewer from silt. For these 24 -inch sewers 
this principle has certainly not been adopted. There are only a few 
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houses draining into them and the quantity of drainage is so small 
that at their gradients — I think 1 in 500 — there would be practically 
no velocity and the only thing such sewers can do is to gradually silt 
up. The principle of flushing that we adopt is to flush the sewer 
with a 5 minutes discharge and of course for a 24-inch sewer that 
means a vast quantity of water. However, in the case of these 24*' 
sewers we only do this very occasionally and they are large enough for 
men to get through and clean out the silt. 

With regard to the gradient.^ in the suburban area, the velocity 
which we have adopted there is that the sewer should discharge at the 
rate of 2|- feet per second flowing full. The proportion of rainfall to 
sewage is 2 to 1, that is dividing the discharge into three parts, 
there is one part sewage and two parts rainfall. With this the maxi- 
mum average sewage flow will give a velocity of 2-}- feet per second. 

It is remarkable that in the suburban area sewers there is very 
little cleaning necessary. In the town areas where the sewers are 
surcharged a large staff of dhangars have to be employed in cleaning 
out the sewers. But in district IV, the suburbs, there is a compara- 
tively small staff and they have to give their attention chiefly to these 
low gradient sewers to which I have just referred. 

With regard to the silt, we adopt the ordinaiy roadside gullies 
for intercepting it. 

They are about 4 feet long, 2 feet wide by 4 feet deep and the 
outlet consists of a cast-iron bent pipe with a flap on the bend. It 
is after the fashion of Doulton’s syphon, but the flap can be opened 
in the ease of any blockage in order to clear the obstruction. Of 
course, during storms a great; quantity of silt passes through these 
gullies. 

At each pumping station we have silt pits about 100 feet long 
which are depressed below the invert of the sower from 2 to 3 feet — 
and are the same width as the sewers. So that any silt passing 
throimh towards the pumps is collected in the silt pits. 

The silt pits are in duplicate and are provided with sluice 
gates at each end, so that when silt is required to be removed one 
silt pit is .4hut off, the sewage is drawn off by the pumps, and the 
silt dug out. It is lifted by buckets and an ordinary hand crane to 
the surface and conveyed away to lowlands. Our pumps at the 
pumping stations are all of the centrifugal type and the sumps are 
protected by wrought-iron bar screens with the bars spaced an inch 
and-a-half apart. 

There is no doubt that these centrifugal pumps are low in 
efficiency, but they save a great deal of trouble. The suction pipes 
never get blocked with silt though much of it is drawn through the 
pumps. There are no leathers to renew and you can get an enormous 
quantity of rags as well as silt through the pumps. A^ certain 
amount of grinding action takes place between the easing and impeller, 
but we have adjustable rings to take this up. We are now using 
cast-iron rings instead of phosphor-bronze or other metal, because 
we find them durable and cheapest. These rings are adjusted when 
we find any considerable wear has taken place in the pumps. 

So that after all we do not lose a great deal of efficiency in 
these centrifugal pumps owing to wearing.” 

Mr. West. — “The gradient of these sewers of 24 inches, he tells 
us, is 1 in 500, and Mr. Ball-Hill suggests that a 6 or 9-inch pipe 
would probably be more satisfactory. I would like to know how 
he proposes to clean a 6 or 9-inch pipe, how ho would get a flushing 
velocity for it at a gradient of I in 500.” 

Mr. BALL-Hiri.-“I would like to say in reply that I quite see 
my friend’s point. I had nothing to do with the designing of this part 
of the scheme. The 24-inch sewers were put in when the project was 
originally designed. The mistake was in the design. Had the 
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(Ip^ignov coimidorodlho maitor, tho (nilfall at Uio pniuj)inp: station 
should havo been lower to a]lo\r foi’ the necessary gradient and for the 
smaller size of the })ipes at the summit. Probably had I designed it, 
the sump at the punipitig station would have been lower. As it is, T 
can only assume the conditions under which they were put in, vii., 
th it the designer finding a certain gradient between the main and the 
point he had to reach with the sewer, put in that sewer to suit it with- 
out thinking whether there was a sufficient quantity of water to run 
it full or half full wit-h a self-cleaning velocity. In a case liko this, 
for an ideal system, the only lemedy is to put in a ])umping station 
where these branches join the main and substitute 0 inch or 9 inch or 
other suitable pipes at proper gradients.” 

Presideni’. — The next paper is “The disposal of sewage sludge,” 
by Mr. Aikman. As Mr. Aikman is not here, Mr. Montgomery has 
kindly offered to introduce it. 

The following is a summary of the paper : — 

“It is not unlikely that in the near future the sweeper caste will 
become less numerous, and for this and economic reasons, compel Indian 
municipalities to face the difficult engineering problems of removal of 
sewage by the water carriage system, and the methods of final 
disposal of sewage sludge. 

Where the discharge is not into the sea or lai’ge river, some form 
of artificial purification and disposal of sludge is a necessity. The 
author review's briefly the various attempts made in England to solve 
the problem and describes Er. Eebdin’s system of slate beds as suit- 
able for small towns of 10 to 15 thousand inhabitants. 

For larger towns of 150,000 inhabitants or more, the latest 
system, recently worked out and adopted by the Oldham Corporation, 
is that invented by Dr. Grossmann, Chemical Engineer, Manchester. 
A description of the system is given in Dr. Grossmann’s own words. 

The Oldham sludge disposal plant is described by the author who 
finall 3 ' concludes that this method as a whole, is, without doubt, the 
best yet devised.” 

Mk. Montgomery, — “ I introduce this paper with great 
diffidence because I onl}' got it a few days ago, and ive all know Mr. 
Aikman is a gentleman of vast expeiience in sanitaiy matters. And 
I hesitate very much to criticize what ho says as I am onlj' a 
beginner. The gist of the whole thing is that Mr, Aikman on page 2, 
section 2, condemns wholesale the use of septic tanks. He says that 
the septic tank pi ocess has now been abandoned. I ■w’ill return to 
that later. 

The next point is that the latter portion of this paper is a copj' 
of what Dr. Gros.^mann, its inventor, has said and who is working 
ill in Oldham, Mr. Aikman I do not think has seen this system 
in actual progre.ss, and so we must just take what the inventor 
says concerning its relative advantages, Mr. Grossmann proves 
in his letter that by his system, which consists in reinoving sludge 
into furnaces and diyiug the .sludge in the furnaces and then 
re-drying the sludge in retorts by super-heated steam, j’ou get 
out of the final retort this purified sludge which Mr. Aikman gave 
me a sample of to-day. I will bring it to-moiTow. He gave me a 
tin of the grease which can be sold at £10 a ton. It looks like boot 
dubbin, but it is mentioned as being valued at €10 a ton, Tlie 
inventor’s claim is that this is the very thing needed and the result — 
a very fine powder the colour of coffee - is of a very high raanurial value. 

To turn back again to the top of page 2, Mr. Aikman sa,ys that the 
septic touk^has^ been abandoned. So far as I know, that is not the 
I don t think septic tanks have been absolutely thrown out 
We all know that they are not as perfect in the automatic flisposal of 
as they were originally supposed to be. At the same time 
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they are ube, at any rate I have put theiii in for Viceregal Lodge 
at JJelhi. Thu beptio action there may not be very btrong. But 
\\ c have never had any ooniplaintb of their vvoi king theie and I 
.should think that was a fairly good tebt. 

I am sure there are many other places in India Avhero they are 
used, and I bhould be very glad if delegates could reassure me.” 

Mb. P, B, Hkwlej'I’. — “ With legard to what Mr. Montgomery 
said about septic tanks, we have working at Nag pore a very 
large latrine with 48 seats. This has pioved very satisfactory, 
although the eftlueut water ib not quite clear. The state in which it 
comes down ib oo high that when it ib led into the drain it showb 
no sign of pollution. Dr. Iday, the chief officer of the municipality 
there, was examining it the other day and he did not know that the 
effluent wms going into the drains; but that is not septic action.” 

Mr. Kent. — “I think lean A’oueh for the efficiency of septic 
tanks. X have had a certain amount of experience of them. But 
there is one excellent example of septic tanks in Bombay at the Leper 
A-bylum. 

1 think people go there from all jiarlb lo see it. It was started 
originally, I think, by Mr. Corkett James who ib now the Drainage 
Engineer of Cairo, Egypt. 

One rather important improvement which was made two years 
ago was the covering in of these tanks in oriler to capture the gas 
which was led away into gasometers and the ga.s was purified and 
used on the premises for lighting and the surplus for driving a small 
gas engine for raising the effluent.” 

Me. Salkield. — “ I don’t think there can be any doubt with re- 
gard to the efficiency of septic tanks. But this paper is not about the 
action of septic tanks — it is about the disposal of the sludge Those 
ofub who know anything about such tanks, know full well that even 
in the best tanks there is a certain amount of sludge and there comes a 
time sooner or later — it may be later — when the sludge has to be 
disposed of, and this paper is really an attempt at the solution of the 
sludge disposal problem.” 

Mr. Hbavlext. — “With regard to the sludge ha\ing to be dealt 
with if all silt is kept out. I can state 1 know one tank that has been 
working 14 years in Benares ; it has never been cleaned which shows 
that there is a very small amount of deposit. 1 believe it is used by 
over a thousand people a day." 

Mr. Madelbt. — “Well, perhaps you havo had a bufficieiit 
number of people vouching for the septic tank. But I also can vouch 
for it. From the context I gather Mr. Aikrnan means that it has 
been abandoned generally in Europe and elsewhere. I was over the 
Birmingham sewage works recently and there they have got the 
septic tank as a preliminary treatment. F or large country-houses in 
England I have myself put in several septic tanlp and they 
have been perfectly successful. In Madras we have septic tanks deal- 
ing with sewage mills and we have also put one in for a small hospital, 
and both these have been thoroughly successful. And some other 
private people are copying our hospital tanks ; after inspecting the 
tanka they are satisfied. I think, there is no doubt that it is a satis- 
factory method of dealing with the sewage. With reference to this 
particular method of disposal of the sludge described in the paper, it 
is useful to know that it exists. But its success financially depends 
on the nature of the sewage. It is the fatty matter that prevents 
the disposal of sewage in England in a way in which it can be disposed 
of here, because it clogs up the pores of the ground In Madras we 
find that we can dispose of a great deal of sewage on land without any 
previous treatment. It gives very little trouble indeed. I don’t think 
the sludge problem exists in India to the same extent as it does in 
Europe because of the absence of this fatty matter.” 
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Mr. Montgomery — “ I doii’t think I have anything to bay at all. 

I am sorry I missed the point in the paper which is, as one gentleman 
pointed out, about the disposal of sludge. The paper deals with 
the disposal of the sludge, its drying, etc., and I have no doubt it is 
a very successful method in Kngland, but I don’t think that we can 
use it here for many years to come.” 

Mr. O. Li. Cox, City Sanitation Engineer, Colombo, who was 
absent, communicated the following : — “I desire to make a few remarks 
with reference to the interesting paper by Mr. Aikman dealing with 
sludge disposal. It may be of interest to note that the Travis two- 
storey tank erected at Hampton, England, was the forerunner of the 
Imhoff or Emscher tank which has proved so successful in Germany 
and is now being extensively adopted in America. Dr. Travis, I 
believe, acknowledged his indebtedness to the experimental work 
carried out at Lawrence, America, and commenced as far back as J 899. 

Our experience in Colombo has shown that in designing tank 
plants for treating an oriental sewage, the most impoi’tant factor to 
be considered is the eruption and disgorging of suspended solids 
brought about by the activity of the gasification process in the 
organic sludge deposit. 

It is proposed to overcome this difficulty by converting the 
existing single storey septic tanks into two -storey tanks and by 
adopting for future extensions radial flow tanks of the Imhoff type. 

I am disposed to doubt the advantages of Dibdiii slate beds for 
dealing with an oriental sewage. Under tropical temperatures an- 
serobic decomposition is so active that the intermittent exposure of 
deposited organic matter would probably be attended with nuisance, 
and from a bacteriological or biological standpoint I can conceive no 
reason for departing from the general principle of fostering the de- 
composition (anaerobic) and oxidation (aerobic) processes in separate 
compartments and under different conditions. 

Major Clemesha’s experiments are of interest in this connection. 

It is questionable whether there is sufficient grease in an oriental 
sewage to repay the cost of extraction by the Grossmann process or 
whether the value of the sludge as a fertilizer can be materially 
increased by such methods. After sun-drying, the sludge from the 
Colombo septic tanks is of a light and somewhat friable nature and 
all seeds appear to have been destroyed. Small quantities have been 
sold at remunerative rates and have been transported to considerable 
distances for use as a fertilizer. Hesults are not yet available and it 
remains to be seen whether a market can be found for large quantities. ” 

(h) Width of Cart tyres. 

Mb. SaI/Kield then introduced his paper on “ Oart wheels and 
tyres,” * and said : “It is such a long time since cart wheels emerged 
from the experimental stage that for generations it has been assumed 
to be impossible to irnprove on existing designs. To-day we find, 
however, that everything used by man for conveying him and his 
possessions from place to place is being critically examined and 
improvements in rneans of transit are being constantly made. 

The introduction of mechanically propelled vehicles on our roads 
is leading to new methods of road construction, smoother surfaces, 
oetter gradients, and improved cambers are now demanded by those 
who are able to^ enjoy the luxury of riding on rubber. As was to 
be expected, this question of wheels and tyres is about to be seriously 
considered by the experts of the Road Board at home and I expect we 
shall soon have a lot of data collected on the subject and issued for our 
information. Already I learn that the steam road roller, which we 
have for so long looked upon as incapable of further improvements, is to 
entirely differ ent lines and provided with three sets of 

* Volume m. 

( 108 ) 


rollers or wheels in parallel, instead of two as at present, the idea being 
that this will prevent the formation of undulations in rolling. We, 
however, have to deal in this country with a people who are backward in 
inechanical science, and where money is not available for the construc- 
tion of roads of sufficient stability to stand up against the disintegrat- 
ing action of vehicles as described in my paper. Therefore, we must 
endeavour to find some solution of our present troubles and I can think 
of none more likely to succeed, than by increasing the diameter of 
wheels and insisting at the same time on wider tyres for all vehicles 
engaged in the transportation of heavy merchandise.” 

Major Bkadon — “It is difficult to gauge how far the ques- 
tion of width and diameter of tyres is of general interest, but it would 
seem from the fact that it has never been subjected to w'ide discussion 
that the evils attendant on small wheels and narrow tyres have not 
protruded themselves before Municipal authorities to any great 
extent. 

As Mr. Salkield has said, we are particularly unfortunate in 
Delhi in having the streets overrun by the Delhi thela. This vehicle 
is a low rakish looking craft with flat boards as a flooring — no side 
piece — and wheels varying in diameter from 18 to 30 inches. The 
front wheels are much smaller than the back wheels so as to enableitto 
turn in its own length — a necessity u hieh will be recognised when 
we consider the narrow streets into which thelas penetrate — and the 
carriage itself is a low one, so the cartmen are thereby saved the 
trouble of lifting loads to a height. 

You who are engineers know what an average road in an 
average provincial municipality is like. You know that 90% of 
them are not real roads ; they are just tracks \\ hich have been cover- 
ed with the maximum silting and surface dressing which local 
finances have been able to permit, and that maximum represents a 
mileage sum at which a District Engineer in England would scoff. 
The travellers who visit this land in the cold weather cannot realise 
how cheaply our roads are made and what abominable misuse they 
receive. In the circumstances it is not surprising that our roads 
soon crumble away under an assault, which even the best roads could 
not stand. The upshot of the whole matter is that we must either 
spend vast suras on road making, and even then we must relegate carts 
of the thela tribe to the hutchcb side tracks, or we must take measures 
to compel the people to build carts with larger wheels and broader 
tyres. 

The position is that the expert municipal engineers have shown 
us the damage done to roads : the Health Officers have explained to 
us the insanitary nuisance of dust, so it is up to the administrators to 
prevent the damage to the roads. 

It may interest you to know the steps which I have taken in 
Delhi to bring about this latter object. It was obvious that we could 
not pass any bye legislation which would prevent the thelas from 
plying, for such would have dislocated trade at once. We have had 
to move slowly, so a wrinkle has been token out of Mr. Lloyd George’s 
book, and a beginning has been made by introducing a graduated 
tax. The ordinary wheel tax in Delhi is 4 annas per wheel per 
month, that is Rs. 12 per annum for a thela ; under the new scale 
thelas with tytes 3^ inches width and over pay that ordinary tax, but 
the tax is graduated so that those with tyres which are less than 
2 inches in width will pay Rs. 45. And further, there is a surtax of 
Rs. 5 per annum for every thela which has any wheel less than 
30 inches in diameter. 

It is early yet to say what the result will be. Of course, the 
first result was a general strike which lasted only 3 days. We decided 
to treat the men leniently, and so let them off at half rates (over Rs. 12) 
for one year, but they clearly understand that this is but a temporary 
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remission. From reports that 1 have received 1 j^ather that the 
wheelwrights are making broader and bigger wheels and I feel sure that 
the owners of these vehicles will soon reali.se that it is bettor to ptiy 
more for their thela, for a stronger and more lasting thela, than to pay 
an equal sum to the wheelwidght and municipality eonibined for ii 
small and weaker thela. 

If broad tyred carts can be introduced the expenses of the 
municipality in road repairs will probably not be actually reduced, 
but the roads and great lengths of them will be kept in much better 
order. I cannot confidently advise all municipalities which sutler 
from the presence of an undesirable type of cart tackling the <|uestion 
through the medium of taxation, but I am inclined to think that 
salvation lies in that direction.” 

Mil. Salkijb!1.d. — “ I have little to say in addition to what I have 
already stated. Major Beadou’s remarks are very valuable as he has 
made a thorough study of the subject. I should like, however, at the 
final meeting of the Conference to put forward a resolution dealing 
with this matter. We all know that there is practically no public 
opinion in India, but I should like this subject to be brought forward 
if only on the side of cruelty to animals. I am so convinced of the 
terrible cruelty that is inflicted on dz*aught animals, that T think with 
the strong Hindu societies in existence, it should not be a difficult 
matter to raise public opinion against the continuation of such cruelties, 
though we may fail to do so on the ground of damage that is dene 
to the roads by unsuitable types of vehicles.” 
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EVENING LANTERN LECTURES. 


At 9-30 p.M. at tlie Medical College, populai’ Lantern Lectures 
were deHvered by Major R. McCarrison and Major S. R. Christopbers, 

I.M.S. 


“GOITRE AND CRETINISM.” 

BY 

Major H. McCarrison, m.d., i.m.s. 

In introducing his subject the lecturer said : — “ I venture to thinlc 
that few of you will realize to what an enormous amount of physical 
and mental degeneration goitre gives rise ; but when I tell you that 
between 3*5 per cent, of the children of goitrous mothers are physical and 
mental defects, and that at the present time there can be little less 
than 3 — 4 millions of the women of this country suffering from the 
disease, you will understand the extreme importance of a full and 
complete knowledge of this malady. 

Many of you must have seen in the HiUs in India, and in various 
parts of Europe, those dwarfs — ^bloated, deaf, dumb and mentally 
degraded — to whom the old Swiss term of reproach “ Cretin ” has 
been applied — ^these are the offspring of parents who are sufferers 
from goitre. In the same regions you may have observed others 
who, though not dwarfed in body, arc mentally deficient, idiots, deaf- 
mutes, or paralytics ; upon these also the toxic agent of goitre has im- 
pressed its degrading brand. There are few maladies which so steal- 
thily and relentlessly afflict the human race, and which impose upon 
hundreds of thousands of the children of this land an existence 
worse than that of the beasts of the field. Those of us who have 
seen the cretin, paralysed and helpless, its body, it may be covered 
with scars of wounds and burns it has been powerless to avoid, its 
only voice the inarticulate cry of the stricken animal, must be stimu- 
lated to exercise the fullest powers of our intellect and of our art in 
the alleviation of a malady so pitiful. It is one of the greatest 
triumphs of modern medicine that we can relieve and often cure 
such sufferers, and it is my great hope that soon we may attain to 
knowledge sufficient to enable the eradication of a disease which 
carries in its train such a load of affiiction. 

But though within recent years the sum total of our knowledge 
has increased a hundred-fold, yet progress is slow, and there is still 
much to be done — ^still much which we understand but imperfectly. 

Now the time at my disposal is so brief, and there is so much that I 
would wish you to see, that 1 propose to do very little talking and to 
show you as many lantern slides as possible in the hope that thereby I 
may the better impress upon you the more important points connected 
with the causation, spread, cure, prevention and consequences of this 
insidious scourge.^’ 

Upwards of seventy excellent lantern slides were thrown on the 
screen, very fully illustrating the disease in all its aspects. Goitre in 
rats, ^inea-pigs and fish, both naturally and artificially produced, was 
also briefly described, the author referring to his own researches on the 
subject. 
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lu conclusion the loctnTcr said ; — “ I fear that in. my endeavour 
to impress upon you the maia points of our knowledge of these curious 
maladies I may have somewhat overstepped the time allotted to me. 
But if I have succeeded in interesting you, I feel sure that you will pardon 
my desire to diffuse through you such limited knowledge of these diseases, 
as I have acquired by their study during the past 11 years. Many of 
you may have opportunities to educate and to instruct the i^orant 
in the best means at present known to us of avoiding these diseases, 
and if by your influence you can introduce into goitrous villages im- 
provements in personal hygiene, better systems of sanitation, better 
conservancy and better water-supplies, you will go far to prevent the 
spread of those diseases of want, dirt, and degradation, which are a 
blot upon our civilization.” 


“ MALARIA.” 

BY 

Major S. R. CHRISTOPHERS, m.b., i.m.s. 

After a brief mention of some of the landmarks in the history of 
malaria the lecturer demonstrated by means of coloured drawings and 
photographs the characters and life-history of the malaria parasite in man 
and in its cycle of development in the mosquito. This was followed 
by a description of the mosquito, of “ anopheles ” and “ oulex ” and 
of the stages in the life-history of mosquitoes ; almost every point in this 
section of the lecture, even to the emergence of the adult mosquito from 
the n 3 rmphal skin, being illustrated by excellent photographs of the 
highly magnified living insects. Photographs of the more important 
Indian anoplieles and the kind of breeding places they favoured were 
then shewn, as also pools, etc., which, though apparently excellently 
adapted for breeding purposes, were, possibly as a result of natural 
enemies, free from ano-pheles. Photographic illustrations were then given 
of a number of the natural enemies of mosquitoes, specially interesting 
ones being an aquatic web-spinning insect and a small fly {cuUcoides) 
which in its turn sucks the blood of anopheles. In connection with the 
effect of vegetation on malaria was shewn a pool covered with azolla, a 
plant quite common in India, but which it was at one time suggested 
should be introduced for anti-malarial purposes from Africa. 

In the latter part of the lecture Major Christophers, after explaining 
that recent research on malaria was now in the main directed to the 
elucidation of the epidemiological laws governing the distribution and 
prevalence of the disease, gave a brief description of some of the more 
modern ideas regarding malaria, emphasizing such now well recognised 
laws as those of “ admixture of susceptibles and parasite carriers,” 
and “ non-immune immigration,” and showed how outbreaks of 
malaria connected with engineering work and especially with exca- 
vation, could now be explained and regarded as due to the .action of 
various vicious cycles concerned not only with the parasite and the 
mosquito, but -mth the condition of man himself. The lecture concluded 
with the projection on the screen of living specimens illustrating 
the chief stages in the life-history of “ culex ” and “ anopheles.” 

Both lectures were closely followed throughout by a large and 
interested audience. 

During the interval and after the lectures the President, the 
Hon’ble Sic Harcouit Butler, was “ At Home ” to delegates and visi- 
tors. 
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THIRD DAY, WEDNESDAY, 21st JANUARY. 

FULL CONFERENCE. 

The Honourable Surgeon-G-eneral Snt Pabdey Lukis, k.c.s.i., 
K.H.s., Presiding, delivered the following address : — 

Gentlemen, 

To-day we adopt a procedure which difEers from that at the last 
two Conferences in one important particular. We no longer separate 
the deliberations of the General Malarial Committee from those of the 
Sanitary Conference. The need for such separation no longer exists, 
the malaria committee being now a sub-committee working under the 
Scientific Advisory Board of the Indian Research Fund Association. 
To-day therefore I shall not confine my remarks to malaria and kinc^ed 
subjects : I shall deal with a larger field and refer briefly to activities 
in various departments of medical research both in India and other 
countries. It must, however, be clearly understood that what I have 
just said must not be interpreted as meaning that the Government of 
India is paying, or intends to pay, less attention than in former years 
to the prevention and mitigation of malaria. On the contrary, it is 
clearly recognised that from the point of view of mortality and ill-health, 
malaria must be admitted to be the greatest of all the scourges of India. 
That malaria has not been neglected is evidenced by the important 
statement made on Monday by Sir Harcourt Butler in his presidential 
address and by the number of medical and engineering papers, directly 
or indirectly concerned with the prevention and^ mitigation of this 
disease, that have been presented for the consideration of the Conference. 
It is not necessary for me to comment on the contributions relatog to 
methods of silt disposal which have given rise to such interesting ^cus- 
sions. The subject is one more for the engineer than the pathologist^ 
but its importance is very great from the point of view of malaiiology . 

Before proceeding to the discussion of the various problems in 
connection with malaria, I must say a few words concenmg our imw 
“Indian Journal of Medical Research,” the appearance of whichlfor^ha- 
dowed in my address at Madras. Three numbers of this journal have 
now appeared and I think you wiU all agree that we have no reason to 
be ashamed either of its literary contents or of the style in which it has 
been produced, and I feel sure that you will all join with me ^ 
to Major Robertson and Captain Norman White our sense of the debt 
of gratitude we owe them for the enormous amount of time and labour 
they have devoted to making the journal a success. It is at present 
vigorous and flourishing, and I take this opportunity of thankum those 
contributors who have helped to make it what it is. gentlemen^ 

take warning by the untimely demise of the ill-fated PaVumsm and 
do not allow our new venture to be starved for want of literary sup;^rt. 
Do not be afraid of over-feeding it. Remember, moreover, that short 
notes on original work are just as welcome as longer articles. Suitable 
contributions will not be refused and we are prepared, should necesm y 
arise, to issue it more than four times a year. I terminated my last 
address with an appeal to all the delegates, official and non-oflioia , to 
band themselves together in order that we might show the world w a 
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the medical profession in India is doing for the benefit of humanity. 
This appeal I am convinced did not fall upon deaf ears and I merely 
wish to remind you now that the Journal is a means to this end. 

Sir Harcourt Butler has told you that the scheme for anti-malarial 
measures in Meerut is still under consideration. I am sorry that for 
this reason I cannot lay before you to-day Major Graham’s interesting 
and valuable report of a malaria survey of Meerut municipality in 1911. 
One of the most interesting points connected with malaria in Meerut 
is the complete change that has occurred in the local incidence of that 
disease between 1878 and 1911. So far back as 1870 the malarial 
conditions of Meerut, which we are told had formerly been a healthy 
station, had become so grave that the question of having to abandon 
it as a cantonment was freely discussed. The monthly mortality sheets 
show that these conditions continued up till the quinquennium 1878- 
1882 and that thereafter there was a quick but steady decline, till latterly 
the typical autumnal rise o£ mortality has been practically non-existent. 
From our present knowledge of malaria, and in the absence of any other 
plausible explanation, we are forced to give the credit for this vast 
improvement in health to the broad drainage operations undertaken 
between the years 1875 and 1879, and it may be stated roughly that, 
for an expenditure of Es. 1,60,000, certain permanent changes have 
resulted, owing to which not only has the necessity of abandoning the 
cantonment been avoided, but there has occurred in the two decennia 
1888-1897 and 1898-1907 a saving of approximately 9,000 lives during 
the months of September, October and November alone, together with 
a corresponding decrease in sickness and consequent economic gain. 

These results ^ are especially gratifying at the present time as in- 
directly they justify the method of practical malaria surveys which 
Major Eoberston introduced in his reports on malaria in Nagina and 
Sah^anpur in 1909. At that time the generally accepted opinion in 
India was that in this country any anti-malarial measures based on 
mosquito-reduction must be doomed to failure as they necessitated 
a thoroughness in abolishing all collections of water which for financial 
and other reasons placed them outside the bounds of practical politics. 
Eobertson, too, regarded this as a counsel of perfection, and after study- 
ing the habits of the malaria-carrying mosquitoes he arrived at the 
conclusion that it might be possible in practice to neglect the less im- 
portant and more temporary sources of danger and yet attain a consi- 
derable degree of success, if careful preliminary surveys were made to 
find out definitely and accurately the chief danger points. These might 
then be dealt with thoroughly in ways which would be independent of any 
help or co-operation on the part of the general public. With such a 
scheme it seemed reasonable to expect that, even if complete abolition 
of the disease were impracticable, a marked and permanent decrease 
in malarial prevalence might be attained at a moderate cost. It was 
on these lines that he surveyed and drew up his reports on Nagina and 
Saharanpur. His recommendations were accepted by Government, 
funds were allotted and the work has been started. In both places 
the schemes rest on a theoretical basis and can only be regarded as expe- 
nments, the results of which cannot be determined for some years. 
The confirmation, afforded by these Meerut statistics, of the soundness 
of the method introduced by Major Eobertson is, therefore, very import- 
ant and comes at a most opportune time. 

The first paper on the subject of malaria to which I wish to allude 
IS the contnbution relating to the incidence of enlarged spleen among 
School-cmld^n m London for which we have to thank Sir Eonald Eoss 
tod Majors Christophers and Perry. Its chief interest and importance 
IS in view of the fact that an estimation of the spleen-index of cFi MrPin 
. M the_ most readify applicable measure we possess for measuring the 
mttosify of naalaria in a given locality. We can now continue to use 
•Hffi memoo, of measuring malaria with increased confidence in its yalue 
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and fewer doubts as to its validity, except perhaps in districts where 
kala-azar is prevalent. 

I now turn to a question of very great importance, and one upon 
which there is extreme diversity of opinion — I allude to jungle clearing. 
You will remember that I told you last year that the Indian Research 
Fund proposed to allot to Bengal a considerable sum of money for the 
purpose of carrying out an extensive experiment of jungle clearing in 
the vicinity of inhabited areas. I regret extremely that there has been 
considerable delay in starting this experiment, owing to the fact that the 
Provincial Malarial Committee of Bengal do not consider that the 
evidence put forward by us of the coimection between jungle and 
malaria has borne the test of further investigation. They state that 
the only parallel to the Malay experiments that could exist in Bengal 
is the clearing of virgin jungle such as is now going' on in the Sunder- 
bunds, which is not a malarious region. They are moreover of opinion 
that extensive jungle clearing in Bengal villages is impracticable. It 
appears to me that this decision is due to a misapprehen- 
sion of the intentions of the Scientific Advisory Board. The Pro- 
vincial Committee, acting upon the reports of Major Fry and Dr. Bentley, 
take the term ‘ ‘ jungle ’ ’ to mean aU vegetation, including fruit trees 
and bamboos. I need hardly say that we never intended any such 
wholesale destruction of valuable property ; all we aimed at was the 
eradication of rank undergrowth and scrub and useless trees. The 
condition of afiairs round a Bengal village was ably described by Bucha- 
nan one hundred years ago as quoted by Bentley himself in the Novem- 
ber number of the Indian Medical Record. He says : “ The gi'eat 
variety of lofty flower and fruit-bearing trees and the luxuriant bamboos 
by which the cottages are shaded would render their situation delightful, 
did not rank weeds and bushes, which shoot up with increasing vigour 
in every corner that is not in constant cultivation, prevent all circu- 
lation of air, preserve a constant damp noisome vapour and harbour 
a great variety of loathsome and pernicious animals.’’ This is the 
condition we want to remedy. Dr. Bentley, in the last paragraph of 
his able paper ‘ On the reaction of mosquitoes to artificial light, 
alludes to the generally accepted theory that a screen of trees is bene- 
ficial as a protection against malaria and mosquitoes. The (question 
here, however, is not one of a screen of trees ; it concerns the eradication 
of scrub or undergrowth. We have moreover in Major Marjoribanks 
suggestive paper on ‘ Malaria in the Island of Salsette’ striking evidence 
of the deleterious effect of jungle around the village site. He shows 
that it is possible to map out a series of ‘ isos-phns’ ; that the most 
malarious villages are those at the foot of the hills where the ]ungle is 
densest and that the malarial endemdeity steadily decreases as you go 
farther and farther from the jungle belt. To explain this, he advances 
the very plausible theory that the scrub and jungie afford she er an 
humidity to the female mosquito, thus enabling her to live on into tne 
dry season and increasing the period of her infectivity towards mam 
Major O’Gorman Lalor too in his recently published repoit on 
‘Malaria in the Katha district ’ advocates as a measure of practical 
utility the cutting down and burning of all scrub jungle ^ce ^ 
in and for a radius of one mile around every malaria-stricken centre 
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poKcy for all India. I trust therefore that this important question 

will be fully discussed in order that wc may arrive at definite 

conclusion, and then, if the Bengal Malanal ® 

that jungle clearing is impracticable, we might suggest 

out either in the Island of Salsette or in some selected district of 
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Another matter upon which we require further information, and 
which formed the subject of one of our resolutions last year, is as regards 
the precise conditions under which wet cultivation is, or is not, likely 
to be harmful from the point of view of malaria. So far, with the ex- 
ception of a brief allusion in Major Marjoribanks’ paper, no reports on 
this subject have reached us, though we trust that Captain Hodson, 
who is now on special malarial duty in Madras, may have something 
to tell us next year. 

I will now pass on to a report on certain important observations 
which has been published by Wade-Brown in the Journal of Experi- 
mental Medicine for July last. In this article the author, after referring 
to his previous experimental work on hsematin intoxication in the rabbit, 
produces evidence to prove that the anaemia, the hasmoglobinaemia, 
the high percentage of large mononuclear leucocytes, the destruction of 
platelets and the tendency to haemorrhage in malaria are all infl-uenced 
by the malarial pigment “ haematin.” He gives it as his opinion that 
haematin is probably the hitherto unknown circulating toxin to which 
malarial anaemia has been attributed, and he points out that the 
haemoglobin, converted to haematin by the malarial parasite, is not 
readily available for the regeneration of the red cells, and the blood 
is thus rapidly depleted of haemoglobin and iron. In a later 
report Wade-Brown deals with the renal complications in haematin 
intoxication, but his investigations throw no light on the problem of 
haemoglobinuria. 

This brings me to the subject of blackwater fever about which 
there is still considerable diversity of opinion. All the most recent 
work appears to endorse the opinion that without malaria there is no 
blackwater fever ; but it is still by no means certain that they stand 
towards one another in the relation of cause and effect. Last year I 
referred to Leishman’s cell inclusions and the suggestion that they might 
be of the nature of Chlamydozoa. Notwithstanding the fact that 
Balfour and most other observers are disposed to doubt the parasitic 
nature of these inclusions or that they play any part in the causation 
of blackwater fever, Leishman stiU inclines to Ms original view. In 
a recent article on the etiology of blackwater fever he discusses the 
usually accepted hypotheses as to its causation and admits that there 
is at present no actual proof of the existence of a specific virus. He 
argues, however, that the chlamydozoal hypothesis is not inconsistent 
with well-established points. Thus the association of blackwater fever 
with malaria is comprehensible if it is assumed that the chlamydozoal 
virus is transmitted either by mosquitoes or by some difierent insect 
whose geograpMcal distribution is similar, and he points out that 
mosquitoes transmit at least four diseases, two of wMch (yellow fever 
and dengue) are due to filter-passing viruses. He urges, moreover, 
that neither the immunity of natives in endemic areas nor the fact 
that immunity to malaria appears to go hand in hand with that of 
blackwater fever can be regarded as being inconsistent with the new 
hypothesis ; whereas, on the other hand, the well-known discrepancies 
in the geograpMcal distribution of the two diseases may be explained 
by assuming that some insect, resembling the mosquito in its life 
habits, transmits the specific virus and that, in those intensely 
malarious regions in wMch blackwater fever does not occur, this 
insect may be either less numerous or not so widely distributed. In 
conclusion he suggests another possible connection between malaria 
and blackwater^ fever, namely, the possibility of the malarial parasite 
being itself subject to disease. Another theory worth remembering 
is a suggestion put forward by Balfour that blackwater fever may be 
caused by the injection of a Mghly virulent hsemolysin by some insect. 

Turning to the subject of the Sfi/rochcstoses, I must call your atten- 
tion to Major Bisset’s paper on “ Relapsing fever in the Meerut district,” 
in wMch he oonfirxns Maokie’s original discovery that P. vestim&nioTum 
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is the carrier of the disease and also Nicolle’s observation that relapsing 
fever is transmitted by the accidental crushing of the lice during scratch- 
ing, the mere bite being innocuous. He is however inclined to the belief 
that infection is transmitted, not so much as the result of actual scratch- 
ing, but that it is due to the prevalent habit of Mlling a louse by crushing 
it between the finger nails. _ As regards preventive measures, he points 
out that there must be an active crusade against lice and that the present 
method of killing them must be discouraged. The importance of 
the crusade against lice is emphasised by Major McKechnie’s report 
on his investigation into a mysterious fever occurring at Bhim Tal. 
This fever he beheves to be true typhus, the carrier of which Hicolle 
suspects to lae Pediculvs vestim&Morum, though Patton, Husband and 
McWalters incriminate Gimex lectularius, at any rate so far as TTif1ia.r> 
jails are concerned. Captain Brown, who has also investigated relaps- 
ing fever in the Meerut district, confirms Bisset’s findings both as 
regards lice and the ease with which they may be killed by the exposiu-e 
of clothes and bedding to direct sunlight. He suggests, however, that 
the possibihty of conveyance of infection by Bragada ficta, one of the 
harvest bugs, is deserving of investigation. It is obvious that we must 
not regard P. vestimentorum as the only carrier of spirillar fevers in 
India. Last year I mentioned an outbreak of an abnormal type of 
relapsing fever in Quetta which Browse considered to be transmitted 
by Argas 'p&rsicus. Since then Jukes has reported eases of spirillar fever 
occurring in the Darjeeling district, in which the temperature is irregular 
and shows no resemblance to that of relapsing fever. In all these cases 
jaundice was a marked symptom and there was a high rate of mortality. 
Jukes is inclined to regard the fever as hitherto undescribed, but in 
my opinion it is identical with the biliary remittent fever of Vandyke 
Carter. This, however, is merely an academic question ; the important 
point is that lice and bugs from the infected houses were dissected and 
in no instance were spiroohsetes found in these insects. 

In this connection I must mention that during the past three or four 
years a peculiar fever, accompanied by jaundice, has been noticed in the 
Andaman Islands. The jaundice, which appears on the third or fourth 
day, is often intense and in severe cases there are petechial heemorrhages, 
bleeding from the gums and delirium. The mortahty is 40 per cent. 
Hitherto this fever has been regarded as malarial, but no malarial para- 
sites are found in the blood, and treatment by quinine is of no avail. 
Major Woolley thinks this fever may be classed as a separate entity. I 
suggest that it may possibly be spirillar. 

Our knowledge of kala-azar has not advanced to any great extent 
during the }'ear, but you have before you an important communication 
from Hogers, deahng with measures taken to stamp out the disease in 
Assam. An interesting paper on the Mediterranean variety of the 
disease by Laveran and Nicolle was read in the Tropical Medicine section 
at the recent International Medical Congress. In this paper the authors 
maintain that the differences formerly invoked as existing between the 
Mediterranean and Indian forms of the disease tend more and more to 
disappear and that in all probability the identity of the two will soon be 
established. In support of this view they instance the recent work of 
Row at Bombay, the successful inoculation of a dog by Donovan at 
Madras, and the fact that the alleged difference as regards the age incidence 
is now known to be non-existent. We must admit that the differences 
formerly insisted upon are rapidly disappearing. Row has proved that 
we cannot rely upon the cultural differences in the behaviour of the 
two types of parasites, and Mackie’s report on ‘ Kala-Azar in Assam ’ 
brings out the interesting fact that 50 per cent, of the cases occur between 
the ages of 6 andj.0, and 81 per cent, during the first fifteen years of ^e. 
But when we come to the question of the dog as a reservoir of infection, 
difficulties at once arise. It is true that Patton has confirmed Dono- 
van’s results and has successfully inoculated dogs, so that we can no 
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longer regard tliem as mmiune. On tlie other hand, between November 
6ih, 1912, and May 16th, 1913, acting on the suggestion made by me at 
the last Conference, he has examined both the spleen and bone marrow 
of 1,321 dogs destroyed in the lethal chamber at Madras, and in no case 
was a dog found to be naturally infected with Leishmania. It is evi- 
dent, therefore, that, in the endemic centres of kala-azar in India, dogs 
are not infected as they are on the Mediterranean littoral. We have, 
moreover, the evidence of Mackie that the main point of epidemiologi- 
cal interest in the disease is its dependence upoit close personal contact. 

I must now say a few words on the subject of anti-stegomyia cam- 
paigns. The President has told you that during the last year Major 
tfanies has been carrying out an active and successful anti-stegomyia 
campaign in Colombo, and we had hoped that he would have given us a 
paper on the subject. His unfortunate illness has prevented him from 
doing so, but I have certain information on the subject which may bo of 
interest. 1 understand that the campaign was carried out in the heart 
of the business section of the city which was only separated by the width 
of several streets from similar sections in which no operations were under- 
taken. I am told, moreover, that the operations were incomplete owing 
to the fact that it was impossible to deal with certain important breeding 
places such as roof gutters and water-storage cisterns. Notwithstanding 
these drawbacks, in the course of six investigations made at intervals 
of five days, it was possible to reduce the potential breeding places by 
60 per cent, and the actual breeding places were reduced from 276 to 4. 
Moreover, a series of test breeding experiments showed that, whereas 
before the campaign was undertaken this section of the city contained 
more stegomyia than any other portion, after the operations were com- 
pleted, the percentage of pots placed within the area which became in- 
fected was 12' 1, whereas it was 17* 1 in pots placed outside it. These are 
very promising results andj show what we may hope to attain when 
we have a constant water-supply in our seaports and the power to deal 
with roof gutters, water cisterns, storage tanks, etc. 

I now turn to what is being done in India. The Groveinment of 
Bengal has recently had under consideration Major McGilchrist’s report 
on the prevalence of stegomyia in Calcutta, together with a note on the 
same by the Sanitary Com mi ssioner of Bengal, in which he advocates 
the prosecution of a systematic investigation of the stegomyia problem 
in typical areas of Calcutta. The Governor in Council is prepared to 
accept these suggestions and proposes to ask the Sanitary Commis- 
sioner to draw up a suitable scheme. In the Hght, moreover, of the con- 
clusions arrived at in the recent investigations, the necessity of securing 
throughout the twenty-four hours a high pressure service from the new 
reservoir at Talla is being im;pressed upon the Corporation, and the ques- 
tion of the control of reservoirs, cisterns, etc,, is under consideration in 
connection with the amendment of the Calcutta Mxmicipal Act, No. Ill 
of 1899. In this connection the conditions prevailing at Chittagong will 
also be the subject of investigation, sjind the question of the improvement 
of the water-supply of this port is engaging the attention of the Local 
Government. 

The next point I must mention is that of the relationship of Stego- 
myia scuiellaris to yellow fever. Is it or is it not a carrier, and, if not, 
is there anything in the suggestion that S. scutellaris, by driving out the 
allied species S. fasciata, may protect a given locality from infection 1 
To settle these points it was originally suggested that eggs of S. scutellaris 
should be sent to West Africa, but objections were raised to this proposal. 

I am glad to be able to tell you, therefore, that 1 have recently received a 
letter from Dr. S. T. Darling, the Duector of the Board of Health Labor- 
atory at Ancon, asMng me to send him eggs and that I have made arrange- 
ments to comply with his request. His report on the carrier question will 
be awaited witia interest, but Indian experience teaches us that there is 
little likelihood that 8 . scutellaris will ever drive out S. fasciata. The 
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two species live side by side in perfect amity but tbey di'ffer widely iu tbeir 
habits. S. scutellaris prefers rural to urban life and is usually found in 
or near gardens. In fact, as McGilchrist points out, it is a tree-loving 
mosquito and is often found breeding hundreds of yards from inhabited 
houses, whereas S. fasciata never breeds more than twenty yards away. 
S. fasciata, moreover, has a predilection for human blood, whilst S. 
scutellaris is indifferent whether it obtams its feed of blood from man 
or from other animals. 

Whilst in London last summer I was consulted on various points by 
the West African Yellow Fever Commission. They consider it desirable 
that, in view of the possible advent of yellow fever, wo should make an 
investigation into the etiology of the fevers of short duration, much on 
T-Jie lines suggested in my address at Madras. They also require certain 
clinical information as regards the association of jaundice, slow pulse, 
and albuminuria with these diseases. We are already carrying out isolat- 
ed investigations on these points, but we now propose to depute a whole- 
time ojBBicer for this special inquiry as part of our research programme 
for the coming year, and we hope that we shall be able to secure the ser- 
vices of Major McCarrison, with whose work on three-day fever you are 
all acquainted. 

As regards the carrier in these cases, I note that Legendre has 
suggested that possibly 8. fasciata, and not C. fatigans, may be the most 
important carrier in dengue. This is in accord with the observations 
made last year by Major Lalor as regards the carrier of seven-day fever 
in Eangoon. 

We now come to the subject of water-borne diseases. Major 
Grieg has continued his researches into cholera and can be congratulated 
on some valuable results. His papers have been published in the Jour- 
nal and 1 wish to draw your attention to two of them which deal with 
original research carried out subsequent to our last Confess. The paper 
in the October number on ' The precipitation of bacterial protein ’ shows 
that this method will be of assistance as a supplement to other tests 
in the difEerentiation of cholera from cholera-like vibrios. The report 
in the January number on ‘ The life of the cholera vibrio outside the hu- 
man body ’ is now before the Conference for discussion. All Grieg’s 
observations demonstrate the importance of the human factor, and 
teach us that, as in the case of enteric fever, we can no longer regard 
cholera merely as a water-borne disease, whili his successful cultivation 
of the cholera vibrio from the lung shows us that the disease is a true 
septicaemia. 

You have doubtless heard that it was the intention of the Interna- 
tional Bureau of Public Health of Paris to send a Cholera Commission 
to India to study various points in connection with the epidemiology 
and treatment of that disease. I had two interviews in London with Sir 
Benjamin Franklin and Dr. Amand Ru-ffier, when I pointed out to them 
that practically all the points covered by their terms of reference were now 
under investigation, and that the Government of India was prepared 
to place another officer on special duty to test the effects of the various 
anti-cholera sera. It has been decided therefore to postpone the visit 
of the Commission until next winter. If our investigations proceed as 
satisfactorily as they have begun, I think it possible that by then there 
wriU be little left to discover. 

Captain Cxmningham has not yet submitted any report on his dy- 
sentery investigations so that this subject cannot be disoussed, but an 
excellent paper by Rogers in the October number of the Journal on 
* The bactericidal action of organic silver salts and other antiseptics on 
the dysentery bacillus’ is deserving of attention. 

An excellent example of the dangers of faecal pollution of water is 
afforded by the results of the investigation into the causation of goitre 
which has been conducted at the Central Research Institute, Easauh, by 
Major McCarrison during the past year. These investigations will, I 
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trust, result in a mariced diminution in the number of cases of goitre 
amongst the pupils of the Lawrence Military Asylum at Sanawar. His 
two reports are published in the January number of the Journal and are 
well worth your careful perusal. Under the head of water-borne diseases, 
I must mention also the admirable piece of original work done by Dr. 
Turkhud in connection with dracontiasis. 

The President has already alluded to three of the papers on plague. 
No further remarks from me therefore are necessary. I wish, however, 
to call your attention to certain observations of Captain Norman White 
which, although they are not before the Conference, have an important 
bearing on the problem of rat destruction. Briefly stated, his observ- 
ations were as follows : — In Lucknow during the hot weather of 1911 he 
noted the fact that most of the young rats were females and on studying 
the phenomenon closely he found that there had been some adverse 
influence at work destroying adult females. This was certainly not 
plague. The process went on and, to compensate for it, during nearly 
two months only females appeared to be born. This observation raises 
a point of considerable practical importance in connection with plague 
preventive measures. It has been urged that the most efiBicacious method 
of diminishing the rat population in a given area is to catch rats, liberate 
the males and destroy the females, and it is said that by so doing, breed- 
ing is markedly diminished and the young ones that are born arc in- 
creasingly liable to be eaten by the proportionately increased male rats. 
The ease and rapidity with which the balance of the two sexes was re- 
adjusted in Lucknow indicates that any such measures of rat destruction 
are not likely to meet with success, at any rate so far as Mus rattus is 
concerned. I must also allude to an admirable piece of original work 
brought before the Tropical section of the International Medical Congress 
by C. J. Martin, which does not appear to me to have received the atten- 
tion it deserves. This work was undertaken with a view to discovering 
the method by which the plague bacillus is conveyed from rat to man 
by the rat flea. The generally accepted view is that it is conveyed as 
the result of faecal contamination of the puncture and not by the actual 
bite. Martin has shown that this view is incorrect and that as a matter 
of fact it is only diseased fleas which convey the infection to man. The 
mechanism by which this is brought about is as follows : — In a certain 
proportion of fleas the proventriculus becomes absolutely occluded by a 
pure culture of plague bacilli. As a result of this no fluid can enter the 
stomach, and the oesophagus, which normally is represented by a thin 
red line, becomes enormously distended rmtil it arrives nearly at the 
bursting point. When this happens, all the ingested blood, and with 
it plague bacilli, is regurgitated, thus infecting the small wound made by 
the bite of the flea. Martin suggests that this pathological condition of 
the infectious fleas may account for the rapid disappearance of plague 
when the hot dry weather sets in, and he points out that the diseased 
fleas, owing to the fact that they cannot imbibe any fluid into their 
bodies, are hkely to dessicate extremely rapidly under such conditions, 
leaving only the healthy fleas which are incapable of infecting human 
beings. This, I think you will agree, throws a very interesting sidelight 
on the manner in which changes of temperature and humidity may in- 
fluence the course of an epidemic ; and it is of special importance in con- 
nection with Major Greig’s observations on the factors influencing the 
life of the cholera vibrio outside the human body. 

I fear, gentlemen, I may have wearied you with this long dissertation. 
The importance of my subject and the keen interest which I take in all 
branches of medical research must be my excuse. 
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SKOTlOy A. 


Firkt Siossiox. 

Tiik IIon'rlk Sir, Paroey Linas, ic.i'.s.i., k.h.s., r.Ai.s., Presiding. 

(a) Malaii<e. 

Ihe PRiESIUeyt; — We will first introduce tlio |)apeL‘s ajiil tlieulitii'o 
a general discussion at the end. The first paper* is l>y Dr. do [Vlello 
A\’-hich Captain Nonnan White will introduce. 

Captaiy Norman White : — 1 liad the honour of translating this 
paxier by Dr. de iMello. It is one of considerable interest, though Di . 
de Mello tells us that practically nothing so far has been done towards tin* 
ehuidation of any of the problems of malaria in Goa, although many 
parts of Goa are extremely malarious, more especially the Norre^ 
Conquistas. In the capital of Portuguese India tlie species of anopheles 
tlial is jnost frequently found is Njjsinoniysomia jonsii ; *1. Stephen -a 
occurs, but is lare. 

The author describes the diminution of malaria in the Velhas Con- 
(pdsfas and attributes it to the theraxieutic treatment of malaria 
c.imed out by the Doctois of the " Ecole de Nova Goa. ” After 
having described the clinical aspect of malaria as seen in the Military 
Hospital, the author states that malaria is about to receive the special 
attention of the Government : that a Malaria Buj-eau is to be created 
to study the various problems connected with malaria in Portuguese 
India, and that malaria prophylaxis is to be carried out in accordance 
with the decree of the 14th .Mai’ch, 1913, of which a translation is 
produced. 

Perhaps the nrosb interesting and valuable paid of the iiaper consists 
of the ri'commondatious which it is hoped will be cari-ied out in Goa 
in the very near future. They are particularly interesting because 
they seem to be aimed as much against sfegomyia as against 
anophelines, and, from the point of vieiv of yellow foA^er, it would be 
difficult to improve on them. 

The paper has been iu your bauds for some time and f do not think 
I need say anything more about it by way of introduction. 

Sir Pardey Lukis ; — The next paper* deals with the spleen rate 
of London school children by Sir Ronald Ross, and ^lajois Christophers 
and Perry, i.m.s., and will be taken as road. 

The following is a summary of the papei* : — 

The authors, ou a question arising out of the examination by one of 
them of the children in Cyprus for enlarged sx>leen, have examined about 
300 children in schools in the north of London where any effect due to 
malaria can be absolutely excluded. The special object of the enquii-y 
was to ascertain in what proportion of eases, in a very careful examina- 
tion, the normal spleen could be detected by palxiation. In the children 
examined the spleen was detected in only one per cent., whilst a 
jnaximum of two per cent, included all doubtful cases. Any erroi’. 
therefore, due to the normal spleen being found “ palpable ” and 
lieing considered as ‘‘enlarged” can he neglected in taking spleen 
lates, and any considerable proportion of ‘‘ just palpable ” spleens 
must be considered pathological. 
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Jiickleutally u bpieeu late ill these childien ol only one percent, 
luu&t have hecn due to causes other than malaria. None o£ the spleoii'- 
found palpable wcic much enlarged. The aufhors consider ihaf a 
change in consistence, as well us inciense in siz(‘. is an iinjiortanl 
character of an enlarged malarial spleen. 

Cai'Taix f*. A. Gill introducing his paper on llie value of th(' 
parasite rate in the measurement of Malaria"* said the ji^per itself 
calls for little comment ; the chief f desire to einxihasize 

is the fact that benign and sub-tertian malaria show a marked 
variation in their seasonal xirevalence. This is well shown in the 
chart, where it is seen that licnign tertian parasites are most x>re- 
\'alent in the spring and early summer, whilst the malignant tertian 
])arasite — or, as the Italians call it, the sestivo-antiimnal xiarasite — ^is 
chiefly prevalent in the autumn. This observation is of some imjiortance 
at any rate to those who are engaged in making malaria surveys. 

It shows that : — 

(1) the total parasite-rate is subject to iraiked seasonal vari- 

ations ; 

(2) the relative prevalence of the various sxiecies of x>arasit(‘ will 

alter according to the season of the year when the blood 
examination, is made. 

finally it may be noted that the sub-tertian parasite is chiefly 
prevalent in the autumn — and that this is the period when in the Punjab 
we get periodically those great epidemics which Christophers has called 
fulminant. This subject will be dealt with fully when a paper, now 
under jireparatioji, on the subject of the mechanism of fulminant malaria , 
is published. 

Captain E. V. Hodgson then put in the following note on “ Tin* 
internal temperature of the mosquito,^’ by himself and Captain 11. 11. 
King. Most people have considered the internal temperature of the 
mosquito to be that of the atmosphere. We consider it to be that of 
the wet hutt) of the h/ygrom^\ and to vai^’ with that. 

Taking the mosquito in its lajwal existence we founil that tlu> 
optimum temperature for anopheles lay between 68°-78°F. 

Temperatures above 80°E. became more and more unsuitable, while 
temperatures of 96° to 104°E. were rapidly fatal. 

In nature, during the monsoon at Delhi in August, and in Mad- 
ias in November, we found the surface of pools to vary from 73°F. to 
104°E,, the differences being due to the following important facts: — 

(1) The coolest pools wei e veiy small pools lying amongst grass. 

(2) The edge of a pool in the day time is cooler than the centre. 

(3) The surface layer is ofttm 3° or 4° hotter than the water four 

or five inches down, at mid-day. 

(4) The water lying at the shallow edge, round grass sttmis, is the 

coolest part of a pool. 

(5) When the average tenqieraturc of pools had risen to 90° oi 

even 100°, falling rain both at Delhi and ^Madras vas ton ml 

to be 73° to 77°b . during the monsoon. 

(7) The river at Delhi even after long drought never lose above* 

87°F., at mid-day. 

(8) Well water varied from 80° F. to 82° F. 

(9) The sea at Madras in the monsoon was 80°F. 

(10) J’SmalI hoof marks in grass might contain water 9“F. cooler 

than a large pool 6 inehes away, particularly during hot 

dry weather. 

An anopheles mosquito lays her eggs in that type of pool whioli 
is coolest at the time. 

The struggle for existence rapidly increases above 80°F. and temper- 
atures such as 104°F. are fatal t o every single larva in less than 18 
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hours, though, this is <i fcmperatiu’p at which some pools have bpeii 
found in nature. 

In the Torai in October water varied from to 7S°h\ on the two 

(lays wc examined it, and anopheles were breeding in millions. 

The great destroyer of mosc|uito larva) is Nature and lier princij)al 
means is raising the temperature of the water. 

Now as regards the adult inostpiilo. iir our opinion it lives at tlu' 
temperature of the wet bulb, air<l its optimum temperature is the 
same as that of its larva, somewhere about 86°F. to 78°F. We lia\'o 
been unable to obtaiir direct records of its internal temperature ; ^\o infer 
it for the following j-easons : — 

(1) The mosquito shows no signs of bemg able to regulate its 

own temperature. On studying its anatomy wc find it is a 
moist animal traversed by innumerable air passages in 
connection with the outside air. Physicists inform us 
that this animal must, therefore, live at or near the wet 
bulb temperature. 

(2) We consider we have proved that anopheles larvse flourisli 

best at the temperature 68° to 78°P. and that temperatures 
of 100°F. are very rapidly fatal. We consider that it is 
in the last degree unlikely that the adult should pass its 
life, at a difi'erent temperature to its larva, which it would 
have to do if it lived at atmospheric temperature. 

(3) Bxjjerimentally, after saturating the atmosphere we found a 

temperature of 68°P. was the best for keeping adult mos- 
quitoes. Temperatures above this becoming rapidly more 
and more fatal. Saturation is not inimical to mosquito 
life, quite the contrary. 

From all this and some further incomplete experiments, wc detluct* 
tliat the malarial parasite while in the niosquito lives its sexual cycle at a 
or about the same touiperature as tlie kala-azar parasite which has been 
found to grow in vitro at 65°F. to 70°F. Taking daily wet bulb figures 
at Delhi for twentj” years we find those years which suffered most frojn 
malaria showed more days in which the temperature ranged between 
68°F. to78°F. wet bulb. For instance, 1908 showed 90 days, 1906 showed 
68 days, while the average year had only about 48 days in which 
favourable temperatures were found. We consider fhese to he some 
of the more important factors in the study of malaria and we consider 
lhat experimental study of insect earners should be carried out 
in saturated atmospheres. We bring incomplete results before you as, 
owing to our present chities, we have very little time for carrying on 
experiixrental work. 

Major J. L. ]\Iarjorii5Ank,s, i.m.s., then introdneed his report 
on Certain features of malaria in the Island of Salsette.”* The follow- 
ing is a summary : — 

Salsette is an island on the west coast of India, north of Bombay 
island, of about 200 square miles in area. It is traversed by a range of 
hills, the highest peaks of which are 1,S00 feet, with spurs running west- 
wards towards the sea. It is separated on the north and east from the 
mainland by a creek, on the other side of whiclr similar ranges of hills 
are to he found. The taluka includes a strip of the mainlaixd. 

The hills are of volcanic origin, most of the rock being trap. There 
is a certain ainount of sedimentary rock, however, especially m the 
south. The soil derived from the disintegration of the trap extends 
from the bases of the hill-scarps down to the sides of the creeks, where it 
gives place to salty alluvium. There is a hea’vw growth of trees and grass 
on the soil, but not on the alluvium. 

A specially prepared spleen rate map accompanies the report. 
Highly marked variations are seen to occui' in the intensity of malarious- 
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iK'rfb, Uk‘ iiiaiu obvious fartov boing proximity to llu* bills. Jf lines bo 
drawn conuecling places oi approximately e((uai spleen rates, wbicb 
might be designated isoi^flenti, they would be found to be parallel wit^i 
the lines of the bills on the one band, and with tbe coast line on the other, 
the isos]tI^}tfi beeonung lowei* and lower towards tbe coast. Tbe spleen 
rates on tbe slopes of tbe bills arc always well over 50 per cent., those on 
the fiats of the coast are nil. Where bills c‘om<' right down to the sea. 
intenuediate figures are obtained. 

Other factors appeared to be tb(' [)i-esen(e of tn'es and grass, tlu' 
combination of trees and grass (‘specially seeming to favour a high spleen 
late; the accessibility of villages to tbe sea-l)reozes gives a low spleen 
rate. 

These several factors are ob\dously interdep<‘ndont : thus (hera is 
more of trees and grass on the soil of tbe drainage area of tbe bills than 
on Ihc salty alluvium near the sea, and places without tn'cs and grass 
are the more accessible to the s<‘a-breezes. Villages on creeks with hill 
ranges on both sides do not show the low s])leen rates of coast villages 
with hills on one side only. 

Enquiry into the statistics of the deceimium 1901 to lOlO fails to 
show either an epidemic figure for any ])artieular year, or any progrcssiv<‘ 
increase in the amount of nialaria. But tbe presence of lines of villug('S, 
deserted about a generation ago 03r account of mahnia, along tbe slopes 
of bills, clearly shoAvs that at one time tbe country side could not bav(‘ 
been nearly so malarious as it now is. 

The presence of rice fields does not ap^mar to influence tbe spleen 
rate. Nor does tbe presence of welh (‘ontaining tlie larvae of notorious 
cariiers ; these were abundant in places with no spleen rate at all. 

Major Marjoribanks said : As has already been mentioimd to-day, 
tbe tAVO points most clearly bi’ougbt out by tbe iuA'estigalion in Balsetb' 
are tbe relation of the spleen rate to the hills and also its I'elation to a 
combination of the occmTenco of trees and gi’ass. Tbe spleen map is 
reproduced at tbe end of tbe report and the A’ariations of tlie spleen 
rate depending on proximity to the hills can be seen at a glance. The 
j'emarkable relation of the spleen late to the bills is brought out particu- 
larly hr tbe instances meirtionod al the lop of page 22 and in tbe second 
jjara graph on page 23. It is clearly brought out that, gWen an absence 
of certain factors, one inay have the most notorious caniers of malaria 
without any spleen rate at all. Thus in Bandra only one child in 1901 
had an eularge<l spleen, although Myzomyia cidci facies and Myzomyiiv 
lisfoni AA'ore abundant in the wells. This is only a fcAV miles fi'om a place 
with much the same distribution of mos(piitoes, Avhich had a spleen rale 
of 80 or 90 per cent. 

One very depressing featuie ol tbe evideixce is that it sboAvs that 
in Balsette malaria is much Avorse than it used to be a generation or two 
ago, and this Avithout any change in tbe physiography of tbe district. 
Tbe only change in these two generations has been the building of the 
two railways Avhich comiect Bombay Avith every part of India, and it is 
a fair deduction to make that it is by the railAS'-ays that the infection has 
originally been car-ried. 

T need not say that the investigation does not claim to haAU' 
been complete enough to he regarded as a malaria sm’vey. Although 
r IraA'e been able to base practical srrggestions for' town-plamrers 
upon my investigations, these only consist, from a practical point of 
yioAv, of ^ade work, to prepare the Avay for more detailed aird locahsed 
investigations. These, I hope, Avillbe taken up either by the pathological 
department of the G-rant Medical College or by the Bombay Bacteriolo- 
gical Laboratory, both of Avhich institutions are close to the area in 
(luestion. 
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(Jai*tain^ , 1 . U. IIoKNjfi iiitroduced his pajXM ” iMahuia in \\ vnaad.' * 
'Fhc following is a suinjiiary 

Idio AVynuad is a hilly platoau 1o tlio south-west of the Milgiii JliU-^, 
50 miles long by 20 broad, and 3.000 feel above sea level. '"lts]nait' 
physical features are low rounded hills, covered with bamboo jungh' 
or planted with t.ea, between which swamps and streams occur. 

The fever tlxat prevails in VTynaad, though occurring chietly in the* 
liot Aveathcr months, March to May, is undoubtedly malaria. Its cess- 
ation with the onset of the xnonsoon in June is accounted fox by 
lh(' sweeping away of moscpiito larvae by the swollen streams. 

Adult anojjhelines in May and June ajxpeax-ed to b(‘ scarce : of these, 
.li. was found infected. Anopheline laiwa' sxvanned : iiiacHlipal/s 

.nid whllmori were the commonest ajid were breeding hi swamps and 
streams. i\J . llstotd rvas breeding almost entirely hi streams. Othei 
])OSsible carriers found rvere P. jeyporensis and J/y. harhiroxlrh ; both 
were scarce. 

In the villages, spleen rates varied from 95 per cent, to 15 per cent., 
being highest in villages inhabited by aboriginal tribes, and lowest in 
the villages in south-east Wynaad. The parasite rates were also highest 
in the former, Tlic commonest type of jiarasitc was benign tertian, 
then ipiartan, and lastly malignant tertian. 

On the estates, the spleen rate was also high among both children 
and adults. Some coolies am I'ecniited from malarious areas and m(>st 
of them leave Wynaad for 2 or 3 months during the hot w'cathei’. But 
the high degree of infeetiou among the permanently resident ahoi'igire.^ 
and the constancy wntli wliicli European new'comers are attacked, lead 
to the conclusion that the source of the malaria is now' essentially local. 

Oaptain Horne : — This paper simply deals w'ith the conditions 
present in the Wynaad, a hilly plateau at the foot of the Nilgiris w'ith a 
highly malarious reputation. 

The points worthy of note arc - 

(1) The occurrence of the fever season in the liot weatlier months 

previous to the monsoon. 

(2) The richness of the mosciuito fauna ; tw'clve species of anopho- 

lincs w'ere met with, six of wdiich are potential carriers, 
and one of which (Myz. listoni) w'as fouml to be an 
actual carrier. 

(3) The intensity of malarial infection among the ahorigin.il 

jungle tribes, who from their healthy appearance appeal 
to have developed a high degi-ee of immunity. 

Sir PardeyLukis : — ^Dr. Macdonald is not here. We will take his 
paper “ On the use of larvicidal fish in combating malaria* " as read. 

The following is a summaiy of the paper The value of larvicidal 
fish as an ally in anti-malarial measures is pointed out, and it is noted 
that the stocking of tanks and wells with such fish is now being pro- 
(‘oeded with hi Madras City. 

The larvicidal fish usually met with in Madras City an' enumerated, 
the most numerous and voracious being Ha/plocliilus (Tamil uanu' 
VeUchai Ketidai). 

The striking results of a vigorous campaign to eradicate' malaria 
arc given m the case of the Tamil Mission Orphanage. In the Aieinity 
of this Orphanage are several tanks, and the buildings are surroiuided by a 
deep moat. Myriads of mosQ[uitoes infested the premises. Heai'ly all 
the occupants (80) were prostrated with malaria in February 1913. 
Haplochihis and mosquito larvae were abundant, the water w'as carpeted 
with a dense mass of fresh water algae. 

Trimming of vegetation, removal of W'ceds and fi.lling up of shallow's 
and hollows was undertaken. The wrater was petrolised, this being found 
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not to interfere with the fish in any way. Quinine treatment was kept 
up side by side with the mosquito reduction operations. 

This caiupaigu was steafh'ly persevered with, the Ibincipal ami 
older boys of the Oi’iihauago, all eo-operating, and in Juno 1913 there was 
not a case of active fever and larv<e could not be found. Xoi' has theia' 
been relapse since. 

The author points out that, altliough tin* stocking of tanks with 
larvicidal fish cannot replace other anti-malarial measures, such as re- 
clamation. it is a most valuable aid in all eases where permanent works 
juay be barred for financial reasons. 

De. C. a. Bjentley introduced bis 2>Hper “ A suggestion I'cgarding 
anti-malaria sanitation specially adapted for Bengal.’’* The following 
is a summary 

Attention is called to the fact that the c-entre even of Jinalarious 
towns is usually compaj'atively fi’ee of malaria. It is sometinu's 
suggested that few breeding-places for anopheles mosquitoes exist 
in the centre of towns, or that contamination by sullage of such breeding- 
places as exist, limits the output of anopheles. But these assumptions 
do not always appear to hold good : and tlie paper indicates another 
alternative, pointing out that it is almost always in areas where tin' 
popuhition is most dense that malaria is least apparent, and suggesting 
that the static malaria of a oomniuuity must necessarily bo low if th<' 
Jiumber of anopheles per person is few ; a}id tliat a similar result to that 
which follows a decrease in the absolute number of anopheles in a 
given area, may also be brought about by an increase of the human 
population in the area, provided the numljer of anopheles remain fixed. 

This fact may be made use of in combating malaria, especially in 
tlic case of Bengal towns which cover a wide area and often resemble 
aji aggregation of hamlets round a central bazaar, with patches of wash' 
land and cultivation on every side. By taking steps to concentrab' 
the scattered populations of srxcli towns, it will bo possible to bring 
about a reduction of malaiia as well as to sitnplif}' otlier sanitary 
improvements, such as provision of water-supply aird conservancy 
systems. Similarly, in rm’al districts the foriiiation of model townships 
juay be expected to bring about a i-eduction in inalaria and stimulate 
sanitary reform. 

Dr. Bentley said : — This paper was, J may say, pi’epared some' 
IG months ago. It may perhaps be a little bit unconventional and may 
appear to go against a nuinber of onr ordinary supposed rules of 
hygiene ; but I wish to emphasize the fact that it specially applies to 
conditions in Bengal. Two days ago 1 had the op]:)oi'tunity of addressing 
you and pointing out that Bengal differed from ahuost every other part 
of India. Throe parts of it is a delta. It is not only different 
physically, but it is different in the character of the people and 
the way in which they live. In their villages instead of individual 
houses being huddled together, as in almost all other rural areas in India, 
they are widely scattered, each house being surrounded with an orchard 
and garden plot one-third of an acre and sometimes more in size. You 
may see a municipality of perhaps 16,000 people, like Dinajpur which 
has a mean density of only 4 people per acre. "You may also have a 
village with only 33 houses in which it will take you a whole day to go 
from house to hoTise. Under conditions like this, concentration of the 
population may become a useful measure of anti-inalavial sanitation. 
As Major Marjoribanks has already told us, in places where thei’o is a 
very dense population, in spite of there being a considerable number of 
anophelines malaria may bo ahnost non-existent. Before proceeding 
further, I shall read a paragraph from Ronald Ross’s book on the “ Pre- 
vention of Malaria,” that deals with this very question of the relation of 
the density of population to the intensity of malaria. I may say that 
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L iuul overlooked tliib passage and did not liud it until atier J luul 
written my paper, it will be found on page i9-i and runs as follows 

'/ (9) Effect of density of human population . — Suppns(' that in a 
loeality ilio mosquito population remains tlie same, but that tbe human 
population varies : what will bo the eil'eet of this variation on the malaria 
ratio. By the static formula J\l = 1 ~ 40, Vt ; ])ut a is the numbtu- of anophe- 
lines, not in unit of space, but ].»<?/• unit of human population. If. thert- 
fore, the latter is doubled while the total mosquito population remains 
(‘onstant, a will be halved ; and so on. Thus the static malaria ratio 
tends to decrease with increase of the density of the human population. 

. . It may happen that wheir the hiunan po2)ulation begins to increase 
the local breeding surface is ah’eady yielding its maximum output of 
mosquitos. In this case the increase of the Jiuman population should 
cause a decrease in the static malaria ratio." 

Now 1 just wish to express ivhat this meairs. We will take it in 
1 elation to the probability of anophehnes becoming infected. Suppos- 
ing in this room we have one anopheliue mosquito that is an efficient 
potential carrier of malaria, and one man ivho has gametocytes of malaria 
in his blood. Now the chances aiv that if that mos<]nito feeds upoi 
hhn it may become infected. But if we place 99 non-infected peoph' 
in the room with him the chances aj-e 100 to 1 that th(* mosquiro will 
not bite the infected man. 

It is this point to which I wish to call your attention. There are u 
whole host of things which may influence malaria, but 1 am not discussing 
that. 1 am discussing the effect of varying the nmnbers of human 
population in an area with a fixed number of anophelines. Qlie xioint 
that I have tried to make clear is of the gi‘eatest iuiportance to thosi 
of us who have to deal with malaria in rural areas. wJiere liitherto tlu' 
cost of anti-mosquito operations has appeared almost prohibitive. If, 
on further investigation, my suggestion is found to hold good, it seems to 
me that we possess the key of the situation, for by judicious concentration 
of a scattered population, we may increase the eifectivenesvs of anti- 
mosquito operations to an ahnost unlimited extent. 

Dr. Bose referred to the necessity of educating villagers as to 
the value of anti-malarial measures, such as jungle-clearing, removal 
of rank weeds, vegetation, and shrubs. 

Dr. DE Mello said : — “II est un pen hardi de nia part de paiicr 
(levant les mattres du paludisme, mais je desire appeler votr(' 
attention pour ce qui suit. 

On a un pen abuse de spleen rate comme signe du paludismt'. 
comme on a abus(i de medaria pour la diagnose de toutes les maladies 
inconnues. A present, rate enlargie veut dire paludisme, et dans eet 
empressement de ehercher partout la malaria, les medecins vienuent , 
palpent les flanes, n’accordent aucune attention anx contractions musc\i- 
laires, aux fausses efites, aux aponevroses, et souvent tons ces examens 
precipites pesent loiirdement sur la colomne du paludisme. Je siiis ties 
satisfait que les auteurs du spleen retted et qui sont incontestablemenr 
des autorit^s dans cette malidre, viennent nous dire (piolques-unes de 
ces difficultes de technique et nous fassent voir les causes (I’erreur jus- 
qu’a present commises. 

Dans la d^limilation de la rate et des organc's on general je me suis 
fort bien trouve avee T usage du phonendoseope de Bianehi, el de son 
levier, en ton chant legbremenl aveo Ic doigt ‘ 1* abdomen, les sons 
changent d’aprbs son eontenu. En resumant jevoudrais soumettre 
^trapr6ciationdela Conference les snivantes propositions : — 

1. Le spleen rale a seulement de la valeur dans un pays d'origine 
reconnument palustre, pour monlrer Textension de la malaria dans 
la t^^on, et la chronicitb de la maladie ehez: rindividu. 

2. Considiree isolement la rale enlargie n’est pas un signe sCir du 
paludisme, puisqu’il y a des malades chez lesquels un ou deux acces 
de paludisme ne donnent pas eet enlargissement, et ce signe pent ex- 
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isler (‘U difVcroutos autjvs inaladicH, notajumoiit le kala-azar, Li 
lv])hoide. ot (jiiolquos autn-.s .iflVotions vorniiiieubos ,si froqtaaites dans 
l('s ])ay,s chaucls. 

3. L(' incdociii qui Ptiulie ce sigiie doit possodor unc techuiqiu' 
(leUcato et ;in interp relation ties eelairee pour eviter possiblement 

caiises d'erreiir." 

Rai BabadT’R Tf. N. HfiABisiACHAiii sakl tliat he could not agree' 
with Dr. Bentley's views of erowclitig the villagers together in as close* 
proximity as possible. 

He thought that if the houses were separated from each othei-, the* 
e'hances of infected mosquitoes from an infoe-ted house flying to an un- 
infected house would be much less, and tlie chances of the healthy people 
being infected would be much less too. He referred to the observation,-, 
of idajor Christophers and others, that overcrowding was one of the most 
potent factors in bringing about intense and epidemic malaria, and lu* 
( ould not undei stand how this very measure conld be adapted in Bengal 
for the mitigation of malaria. 

Captain GtILL ; —Dr. Bentley referring to the interesting observ- 
ation that congested parts of large towns often show less malai'ia than 
tlie mote sparsely populated peripheral portions makes the suggestion 
that the greater concentration of the population in the central areas 
tliminishes infection by reducing the individual dose. It, howevoi*, tloos 
uot necessarily follow that the centre of towns are invariably more cou- 
uesled than the periphery. In the case of Amritsar, for instance, it is 
fairly clear that althongh the centre of the city is intenselv congested 
during the day it is much less so at night, and iiight is tlie time that 
malarial infection is contracted. The central ai'ea is tlie business area. 
v\hero a large number of persons carry on business and employ a large 
I'umber of clerks, menials etc., who live in the peripheral area. Thchc 
lieing adults are not examined in taking a spleen rate of children. At 
night these people return to their homes in the peripheral zone. Bm 
further a good many of their employers also shut up theii* shops, lianks 
and premises, and some of these also live in the peripheral zone. So 
that at night it is possible in Amritsar that the congestion of the city in 
tlui centre is very considerably relieved and, therofoie, perhaps that the 
periphery is of the two the more congested. This is only a rough ob- 
servation birt to make my point clear, let us take the case of London, 
where as everyone knows there is great congestion in the city during the 
day hut at night it is like the city of the dead. It has commonly been 
saitl that its only occupants then are a few charwomen, policemen and 
cats. In regard to the anopheliue question my observations in Amritsai 
show that the mosquito population does not remain constant, and that 
mosquitoes are much less prevalent in the centre of the city 
than they arc in the periphery. Hence the mosquito factor nor remain- 
ing constant Sir Bonald Ross’s formula does not come in. My expla- 
nation of the comparative freedom of the central portion from malaria is 
that it contains n larger number of the well-to-do avIio suffer less from 
malaria than the poorer classes. 

Major Christophers : — In regard to what C'aptain Gill ha,s 
just said with reference to Amritsar, there is another factor he has 
not taken into account. The centre of Amritsar consists of c[uite high 
buildings, from four to five storeys high, whilst the surrounding areas in 
which most people live consist of ordinary, low, single or double-storeyed 
houses. In making a survey of Amritsar some years ago, I used to 
find that not only did adult anophelines cease practically at the limit 
of the low houses, but that malaria followed the same distribution. 
So that my own opinion in regard to Amritsar is that the central area 
is comparatively free from malaria on account of the protection 
afforded by very high buildings. 

Major Perry -With regard to the question of the effect of 
the density of population on malaria in a town where the other conditions 
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relating to malaria remain constant, there is an exceedingly interesting 
town in the Punjab not far from Kalka, namely, Maniajra. That town 
has been studied for many years and we had a very accurate spleen 
rate of that town taken as long ago as 1896. But since 1896 the popula- 
tion of the town has been halved, I think, by plague. Yet I was unable 
to find that the halving of the population by plague had produced any 
really appreciable effect on the spleen rate." 

Captain Stiles Webb : — I should like to say a few words 
in support of what Captain Gill has just said. 

Last year I was carrying out a malaria survey in Palwal, Southern 
Punjab, and I found exactly the same state of affairs as Captain Gill 
describes. The mosquito population was greatest at the periphery of 
the town and so was the human population ; conversely, in the centre 
of the town, I caught very few mosquitoes and hero the population was 
correspondingly sparse. 

Again the peripheral infection of the town, as judged by the spleen 
and parasite rates, was far greater than the central infection, which was 
exceedingly small. 

In 1908, a year when malaria was epidemic iir the Punjab, Major 
Christophers visited Palwal and found a spleen rate of about 80, and a 
parasite rate of about 68 or 70. I visited Palwal four times this year 
and took the spleen and parasite rates. The spleen rate varied between 
13 and 18 and the parasite rate from 2 to 4 per cent. 

It is rather an interesting point that in such a short space of time 
the spleen and parasite rates should have fallen to such a great extent. 

A practical point in this connection is this, that had a survey been 
undertaken and the suggested prophylactic measures been carried out, 
one would naturally have attributed the result to these measures. Here, 
nothing has been done and yet we have the result stated. 

Palwal has been visited during the last 3 or 4 years by a very bad 
outbreak of plague, and there is yet one other factor there — and that is 
that there has been some spirillar fever. 

In August, in examining some 112 blood films I found 2 infected 
with Spiroschaudinnia. 

The masking of the picture with spirillar fever is worthy of mention 
I think, and must be considered when we examine the vital statistics 
and take out the deaths due to “ fever.” 

Majob Peery : — With regard to the question raised by Captain 
Stiles Webb as to the fever during the epidemic of 1908. The 
Punjab Government asked both Major Christophers and myself to 
determine what the fever actually was. It was not taken for granted 
that the tremendous mortality was due to malaria. Nevertheless, not- 
withstanding the care with which we examined every blood film which 
we could get, we never found any evidence to show that there was any 
other factor relating to that excessive mortality but malaria following 
on the almost famine conditions that had preceded it. The fact to which 
Captain Stiles Webb calls attention that the spleen rate and the parasite 
rate of the town of Palwal have fallen to such a marked extent is paralleled 
in other places in the Punjab, which after the 1908 epidemic had an 
enormously high spleen rate and an enormously high parasite rate, I 
took exceedingly careful measurements at the time of some villages on 
the Chenab river close to Gujrat and the measurements of the spleen rate 
and of the parasite rate of those villages have been kept up since then. 
The spleen rate and the parasite rate have both of them fallen con- 
tinuously, and they are continuing to fall. I think the spleen rate was 
something like 76 per cent., while the parasite rate was 60 per cent.; these 
had by 1912, when I last visited it, fallen to a spleen rate of 16 per cent, 
and a parasite rate of about 6 per cent., and this year, Captain GiU tells 
me that it has fallen still further to something like 10 per cent. Of 
course, these enormous variations in the spleen rate are nothing short 
of phenomenal, and we have to consider their effect on the question of 

( 129 ) 



epidemic malaria in the Punjab. I must say that I myseH am very 
surprised by this state of things. When I reported to the Punjab Gov- 
ernment on the condition of the Gujrat villages after the epidemic 
of 1908, 1 said that I was unable to say at the time whether the parasite 
rate in those villages was more or less a normal condition of the villages 
or an abnormal condition. Of course we now know that it was a purely 
abnormal condition. But we feel convinced, however, that such 
conditions will arise again' in the future. 

Sir Pardey Lukis : — Gentlemen, no one has touched yet on 
the particular point on which the Scientific Board is extremely 
anxious to have your views. To us falls the duty of allotting the money 
which is placed at our disposal for experiments on malaria work. If 
the delegates don’t give us the benefit of their experience, we shall have 
nothing to go on. I am particularly anxious to have this question 
thoroughly discussed. 

De. Bentley : — In referring to this question of jungle-clearing, I 
would call attention to Major Marjoribanks’ paper. In that paper the 
author points out there is a probable relation between the occurrence 
of malaria and trees and grass jungle. Now we find that when we come 
to the other parts of India conations vary very greatly. In the Punjab 
there is comparatively little jungle near ordinary villages, except in 
isolated places. I believe in the Central Provinces and in parts of the 
Deccan there are villages of more or less aboriginal tribes, and primi- 
tive people, who do not bother to cultivate right up to the doors as the 
Behari does, and who allow a certain amount of jungle and scrub near 
their houses or even build their villages near or actually within forest 
jungle. The latter condition is, I believe, existent in the Jeypore Agency 
tracts. Now in Bengal conditions are different. It is true that Bengal 
villages are almost invariably surrounded with dense vegetation- But 
this vegetation round the villages is not jungle in the true sense, for it is 
mostly useful in nature. Everyone writing upon Bengal has referred to 
this condition as peculiar to the country and they have often suggested 
that it was very harmful. But until recently no one has really investi- 
gated this point. 

Now I tried to explain to you on Monday that Bengal is deltaic 
and that everything there is topsy-turvy as compared with the rest of 
India. The rivers there are distributing canals ; their banks are higher 
than the surrounding country and they flood over the whole country. 
WeU that is quite different to other parts of India. Now it is the same 
in regard to this growth round the houses. A villager in Bengal, 
when he settles down, places his house on a plot of about a third of an 
acre and he plants fruit trees round the outside edges of this plot. The 
Txiri which consists of at least four huts occupies the centre of the plot, 
and the intervening space between the houses and the line of bamboos 
and fruit trees is occupied by a garden for pot herbs and small 
vegetables. 

As the trees grow larger and larger, the garden growth round the 
house becomes more and more luxuriant. But the Bengali does not 
plant his garden in ordered rows as the Behari does. He puts in half a 
dozen plants here, hsdf a dozen there, and so on. The result is that 
you have a lot of fruit trees, pot herbs and creeping plants all mixed 
up together, and when the bigger trees have grown up you will^ have a 
dense mass of shade and a ragged mass of undergrowth, 90 per eent, 
of which is often useful. This is the condition iramediately round 
occupied houses. It is the poorer people who depend very lairgely 
for two or three months of the yep on the crops of this kind. To casual 
visitors, whether they be dwellesrs in the cities who are nTifa,Tniliftjr with the- 
districts like Dr. ij^ilash^ Chandra Bose, who, as be hifflaself said, is 
not familiar with viSage life, whether they be Tndtfawpr or Eiscopoans, 
tisasi l u x i impt growth presents a picture resentblir^ thspt of wild 
WB@nta.tion< in* unpopodated tracts. The resudt is that tltfey run away 
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and loudly say “ this is jungle.” But they do not quite know what 
they mean by the term. 

There is no doubt that in certain parts of India, especially the dry 
areas and in hill climates, the presence of jungle appears to be closely 
associated with the existence of malaria. But, as I told you on 
Monday, in Eastern Bengal where we have exactly the same conditions 
as regards vegetation round the houses, there is practically no malaria, 
but where malaria has increased in Western Bengal you have, it is 
true, had an increase of vegetation. I am sorry I did not bring with 
me some extremely interesting figures which Major Fry prepared, but I 
will just try to explain what happens in a Bengal village in which real 
jungle is growing up, and also show how difi5.cult it is for us to apply 
with hope of success measures which may undoubtedly be extremely 
useful for other areas. On this sheet which I have just passed round, 
is indicated part of a village in which houses are shown each surrounded 
by quite a large plot. Well, so long as the population of your village 
is not decreasing, all these places are occupied and most of the 
vegetation is of a useful nature, except that on waste lands round tanks 
and under the bigger trees which, as you will see, are all away from the 
neighbourhood of the houses. You have got your dense growth of 
useful vegetation immediately round the houses. And if you eradicate 
only the real jungle you only clear at a distance from the dwellings, 
leaving this screen of vegetation untouched. 

When a village is losing population a great change takes place. 
Owing to the heavy rainfall, and the fertile nature of the soil the 
vacant house sites are soon overgrown with rank weeds. These weeds 
being useless are not touched by anyone and allowed to run wild ; a 
few useful herbs growing there are collected and the remainder left. 
The result is that as the place becomes more and more depopulated 
a real jungle grows up. But it must be pointed out that this real 
jungle which may grow up on vacant house sites is at a distance from 
inhabited dwellings, which still possess their own screen^ of useful 
undergrowth. Under these circumstances it becomes very difficult for 
us to carry out an experiment that might be easy enough in other places. 
Some years ago a large number of jungle-clearing operations were 
carried out in Bengal with a view to mitigating the fever there, but the 
Commissioner of the Presidency Division records in 1874 the fact that 
they had absolutely given up the belief that jungle-clearing in Bengal 
would prove beneficial. In the very villages where the clearing had 
been most thorough and where practically everything had been cleared 
away, malaria had broken out with the greatest virulence. There 
are other ways in which we think it may be possible, now that we 
have studied malaria more carefully in Bengal, to deal with the problem 
of malaria. One of them is, I think, on the lines of the suggestion 
thrown out by Sic Edward Buck. I tMnk in Bengal there is a great 
chance of being able to utilize river silt from the high-level rivers. 
This silt would make the waste land fertile, and it would then soon 
be cultivated by the people who would thus automatically clear jungle. 
Scrub jungle grows only on practically useless land. 

There is also another method with which we are ansous to experi- 
ment in Bengal. I am surveying an area in Bengal in which I am anxious 
to experiment with Malcolm Watson’s subsoil drain system as tried by 
him in the Federated Malay States. I am at present having an wea 
surveyed which appears to lend itself to underground dramage. Ine 
proprietors of mines in the district are willing to give every assistance 
and the only thing which they fear is the cost. We wish to experunen 
in order to determine not whether we can control malaria in this 
way because we believe it can be done, but what such work ^11 
cost, in order that we may be able to say to the managing agents oi toa 
gardens, etc., here is a measure that you can utilise ;_it will cost you this 
amount, and you can satisfy yourselves whether it wiB pay you or not. 
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Colonel Rogers speaking as a member of tbe Bengal Malaria 
Committee, drew attention to tkc fact tbat two such, eminent ojB&cers 
as Major Fry and Dr. Bentley, who had been travelling about round 
Bengal and had reported to his committee, were in entire agreement with 
regard to the unsuitability of Bengal for jungle-clearing experiments. 
The strong point Dr. Bentley had brought out was that 90 per cent, 
of the so-called jungle in Bengal villages was useful material which could 
not be regarded as rank jungle. Another important point was that in 
these tracts of Lower Bengal there was really no such thing as a concen- 
trated village, huts being scattered at great distances from one another. 
Dr. Bentley had spent weeks hunting for a village where this experi- 
ment could be successfully carried out : he had not been able to find 
a single such village and the Malaria Committee was therefore com- 
pelled to report that it was a waste of money to spend the Government 
grant in jungle-clearing in Bengal. 

Sir Pardey Lukis said he wished to point out an error in 
Colonel Rogers ’statement. The particular grant referred to was asked 
for by the Bengal Malaria Committee last year who said they could use it 
for jungle-cutting. After Rs. 50,000 had been placed at their disposal 
they said they could not use it. 

Major Perry pointed out that viewing the country as a whole the 
spleen rate over large tracts of the country varied with the density of 
the population, being lowest where the population is dense and highest 
where the population is sparse. The only explanation he could give of 
this was that the spleen rate had been lowered by the clearing of the 
forest by the larger population. 

Sir Pardey Lukis (addressing Dr. Bentley) said : — I presume we 
may take it for granted that the Bengal Malaria Committee does not 
want to spend this Rs. 50,000 on jungle-cutting and that you make two 
suggestions ; one is as regards the proposal put forward by Sir Edward 
Buck, and the other is the experimental adoption of Malcolm Watson’s 
subsoil drainage. I had a conversation with His Excellency the 
Governor of Bengal in Calcutta and I understood he had some other 
scheme which you were going to put up. 

Dr. Bentley mentioned that there was a scheme for drainage in a 
certain town which he had urged upon the Local Government as an anti- 
malarial measure of the first importance. In a report upon the anti- 
malarial operations carried on in Dinajpur from 1909 to 1912 he had 
pointed out that surface drainage of the municipality was essential to 
success. This report was at present being considered by Government 
and the Sanitary Engineer Avas preparing a scheme of drainage. He 
expected this Avas the case referred to by His Excellency the Governor. 

Rai Bauadur U. N. Brahmachari mentioned that when the matter 
had come up before the Bengal Malaria Committee he had not been 
convinced of the observations that 90 per cent, of the growth near human 
habitations consisted of useful plants, as the methods adopted to form 
such determination were open to criticism. The zemindars of West 
Bengal, with whom he had spoken, had all expressed their willinguess 
to co-operate Avith Government in measures of jungle-cutting, if money 
would be forthcoming. So far as he remembered, the objection taken to 
jungle-clearing on that occasion was that it was not a scientific measure : 
of this also ho was not convinced. It had been pointed out by 
Dr. Bentley and others that there were various other factors which were 
contributing to the increase of malaria in Bengal, and any results that 
might be obtained from the experiment of jungle-cutting could not be 
conclusive. He and another member of the Malaria Committee had 
suggested that the experiment might be tried because it was one favoured 
by the Government of India and nothing was known against jungle- 
outting as an anti-malarial measure. So far as he knew, jungle-cutting 
had proved effective in mitigating malaria in the Panama Canal 
disfirict. Jungles shelter anophelines during the hot season and during 
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rains may, by preven^g evaporation, give rise to countless pools of 
water where anopbelines may breed, and in that way become fertile 
sources of malaria. Malcolm Watson’s experiments in the Malay 
States and some of the papers read to-day went to prove that 
jungle-clearing was efficacious. He still hoped that th.e experiment of 
jungle-cutting would be tried in some suitable place in Bengal. 

Dr. Bentley wished to correct a misapprehension on the part of 
Dr. Brahmachari. What he had said in the provincial malaria committee 
was not that jungle-cutting was an unscientific measure, but that in 
Bengal the conditions were so difficult that it became unscientific. 

Dr. Francis : — I represent Assam, but I live in Chittagong 
which is in Eastern Bengal. If the Government of India wishes to 
spend money on jungle-cutting I will guarantee that the whole of the 
Rs. 50,000 which the Government of India has offered to Bengal can 
be profitably spent in the small area from Chittagong to the Assam 
border. Chittagong has a house on every hill ; the bazaar is down below 
between the hiUs. Every house is surrounded by jungle 90 per cent, 
of which is not innocuous. The people, as you may be aware, suffer very 
badly from malaria. Chittagong, in the old days, was looked upon as one 
of the sanatoriums of Bengal, it is now one of the hot beds of malarial 
fever. I am sure that if Government will spend a little of that Rs. 60,000 
in Eastern Bengal, we shall be very grateful. The late Government of 
Eastern Bengal and Assam (whose death I regret) used to give Rs. 6,000 
a year to the Chittagong Municipality when I was chairman, to be spent 
on jungle-cutting. We spent that money and could have spent 
Rs. 20,000 more. 

Major Kenrick pointed out that the experiments in jungle-cutting 
had been a great success in the Central Provinces. 

Sir Pardey Lukis enquired whether, if Bengal did not require 
the Rs. 60,000 granted to them for jungle-clearing, there was any 
part of Madras where it could be utilised. 

Major Justice replied that the money could be used in Madras. 
On the northern side of the backwater north of Ennore there is an ex- 
tensive coastline where investigations were being made and they would 
like to try jungle-clearing. Rs. 12,000 had been sanctioned for this 
purpose in Jeypore hill tracts, but they would welcome further 
assistance. 

Major Clemesha pointed out that the malaria admissions in* the 
dispensaries in the Chittagong Division represented about 6 per cent, 
of the total, so that the Division as a whole could not bo looked upon as 
malarious. In regard to noxious vegetation it was difficult to quote 
figures, but people who had spent the greatest amount of time amongst 
the villagers were of opinion that the rank vegetation formed a very small 
proportion of the vegetation in the immediate neighbourhood of 
houses. 

He had no doubt that every zamindar in Bengal would welcome 
jungle- clearing operations for the reason that clearance of jungle would 
largely increase his profits, as he would bo able to utilise the land for 
growing jute, etc. It was, however, open to doubt whether it wou^d 
be a scientific experiment to cut down undergrowth and to plant jute 
which, as the Conference was aware, grew to a height of six feet in good 
soil. 

Dr. Francis: — ^Major Clemesha has told you that the incidence 
of malaria in Chittagong Division is 6 per cent. I only deal with the 
dispensaries of the railway which runs through it. The figures there 
are 38*6 per cent. 

Dr. Bentley; — I would just like to remark that Dr. Brahmachari 
in his criticism of my paper said I wished to jumble people together in 
huts. As a matter of fact, anybody who reads the paper will see that I 
did not intend to do anything of the kind. I suggested model villages 
and practically modified town-planning. That is surely sanitation if 
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anybody knows anything at all about it. Captain Gill mentioned 
Amritsar and said that it d^id not always follow that the centre of a town 
was more congested than its peripheral portions. There might be con- 
gestion during the day, but this was not the case at night. 

But Major Christophers on the other hand tells us that the houses 
in the centre of Amritsar are 3 and 4 storeys high. My own experience 
is that in areas where houses are 3 and 4 storeys high the population is 
usually denser than where they are only one storey high. 

Major Perry has told us that in some towns that he knows although 
plague has reduced the population by one-half he has not been able to 
detect any difference in the spleen rate. He does not tell us definitely ; 
he only thinks the population has been reduced by one-half. Unfortu- 
nately he has not given us any real data to go upon. And in view of the 
great natural variations that occur in the Punjab from year to year I 
don’t think this coxmts for much. 

I think, as a matter of fact, the point that I made in my paper still 
holds good, a point that offers a partial explanation at least of the 
observations which show that as a population increases in density malaria 
is diminished. 

The paper “ Malaria and rice “ cultivation ”t by Major W. H. 
Kenrick, i.m.s., was taken as read. 

(6) Cholera. 

Majob Gbeig, i.m.s., then introduced his paper “ Vitality of 
the Cholera Vibrio outside the human body,” of which the following 
is a summary : — 

This paper is one of a series recording the research work of the 
Cholera Enquiry which is pubhshed in the Indian Journal of Medical 
Research^ Vol. I, No. 3, Jan. 1914.* 

Previous researches of the author on the hfe of B. typhosus outside 
the human host under natural Indian conditions are referred to. The 
methods employed in the present research are described. ‘Uncultivated’ 
strains (94) of the cholera vibrio were employed. Tables (Nos. 3 and 4) 
and chart are given setting forth the duration of life of each strain of 
cholera vibrio in the rice-water stools after leaving the host. A table 
(No. 5) is given showing the total number of cholera vibrios in rice-water 
stools and the death rate amongst the cholera vibrios. The results are 
discussed in conjunction with the author’s previous researches on cholera 
and the importance of the human factor is shown. The very successful 
results in the case of enteric fever of the practical application of measures, 
based on similar researches, are referred to in support of the last state- 
ment. 

Majoe Gbeig said At the last Sanitary Conference I dealt 
with the problem of the life of the cholera vibrio in the human host : 
in the present paper I consider the question of the vitality of the organism 
after it leaves man. 

I refer to the previous observations in 1907 on the life of the B. 
typhosus outside the human host in India when ‘ uncultivated ’ strains, 
that is to say the bacillus as it occurs in the faeces and urine of carriers 
and patients and which had never been grown on artificial media, were 

* BmpeTB of the ChoJei'n E'nqiry ahead}/ jjvUuJud, 

1. Greig. Note on the occurrence of cholera vibrio in biliary passages.— November 
23rd, 1^12. 

2. Greig. Investigation on the occurrence of the cholera vibrio in the biliary passages.— 
Jfbdian Jour ml of Medical ReemroTi^ Volume I, No. I, July 1913. 

3 Greig. An investigation of cholera convalescents and contacts, India. -IMd, page 35. 

4, An investigation of an epidemic of cholera caused by a ‘carrier.’— page 59. 

5. I’reliminary note on the occurrence of the comma bacillus in the urine of cases of cholera.— 
i hid, page 93. 

^ Greig, the cultivation of the comma bacillus from the lung in a case of cholera.— 
Jmj^utl of Medical Reeeareh^ Volume I, No. II* September 1913. 

7. Gw»ig. On the ^ipitetion of ^otwriel protein by concentrated aalt solution and its rela- 
Urei to the haote^^elogusal diagnosis td cholera.— /did. 

t VolttniA IV. 
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used for the purpose of testing the duration of the life of the B. typhosus. 
Up to this investigation ‘ uncultivated ’ strains had not been used. 
Tables I and II are taken from the Scientific Memoirs of the Government 
of India on enteric fever in India. 

In the present investigation the strain of cholera vibrio after leaving 
the human host is not cultivated in artificial media but is allowed to re- 
main in the rice-water stool. Old laboratory strains which had been 
cultivated on artificial media maintain their vitality longer than 
uncultivated, as Houston has shown. As cases of cholera occur in 
Calcutta at all seasons of the year, it is possible to employ ‘uncultivated’ 
strains of the cholera vibrio for the purpose of testing the duration of 
the life of the organism. Consequently in this observation the conditions 
met with in nature are imitated as far as possible. Table III shows the 
results. 

Table IV shows the months of examination and duration of life. 

Table V shows the number of cholera vibrios per c.c. of stool and 
the mortality of the organism in the rice-water stool. 

J?or the effect of the temperature on the vitality of the vibrio in 
the stool, please see chart. 

Houston has shown that the life of B. typhosus in raw Thames water 
varies with the temperature, being longer at lower and shorter at higher 
temperature. 

The critical months in Calcutta as regards temperature are Decem- 
ber, January and February and the present research shows that the 
vitality of the cholera vibrio in the rice-water stools is highest during these 
months. It is interesting to note that the critical cholera months in 
Calcutta follow directly the low temperature months. 

These facts are in themselves interesting and important, but they 
attain a greater importance and interest when considered in conjunction 
with the problems which I dealt with at the last Conference. Accurate 
experimental evidence affords no support to the view that the endemic 
prevalence of cholera depends on the vitality of the cholera vibrio out- 
side man, but on the other hand scientific research has shown that the 
cholera vibrio finds very favourable conditions for its prolonged life 
inside the body of man himself, in the bile and biliary passages. 

The human carrier unit, the concentrator and factory of disease, 
by supplying an adequate dose of the poison to the various distributing 
chanKelB, water, milk, flies, etc., is in a position to initiate epidemics 
of cholera. 

Shortly put, the problem of the prevention of the spread of cholera 
is the protection of manhood from man and it is an extremely difficult 
one to solve. The brilliant results obtained by the anti-typhoid cam- 
paign amongst the British Troops in India, which was based on our 
researches on the typhoid ' carrier’ in India, hold out hope in this con- 
nection. 

CoLONBii Eog-bbs congratulated Major Gredg on the very valuable 
work he had done in regard to the bacteriology of cholera. The most 
iiK^rtant conclusion Major Greig had arrived at was that dealing with 
the septicaemie nature of the disease. Under present methods of treat- 
ment they had got the mortality down to 25- per cent, including all bad 
cases. He thought the time had come to test the effects of serums. 
Aatti-choleia senmas should be made and thoroughly tested. 

Majob Bcce : — I wish te- propose a resoli^on to the effect that 
on m otp^reak of dmlera it is of the greatest importance to deal with 
the ojf f& 0 d with qnickMme, as well as to disinfect the 

drinking water with either quicklime or permai^anate of potash. 

I wouM emphatie Bfecess on the use of quaekliasfte as a disinfectant. 

It is ei^acious, cheap, simple to use, obtainable in all towns and 
there is no prejudice against it in India. 

Untir recfeBt years— iw the Bun jah at all eveiari^— attention was paid' 
almost solely to the water-suppfy when cholera broke out ; but I afla 
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convinced that it is necessary to go much further than merely to put 
permanganate of potash into the wells. 

Cholera germs not only thrive in water but also in all the dirty 
places in and near habitations — thence they are carried by means of 
flies and in other ways to food and to pots and pans. 

It will have been the experience of everyone who has had to fight 
this disease that the disinfection of the water-supply alone has not 
stamped it out. 

Now the best method for getting rid of flies quickly, and for destroy- 
ing the cholera germ, is to smother with quicklime all places where the 
larvae of flies and the germs of cholera are likely to be lurking. 

Large quantities of quicklime should be conveyed at once to the 
afl!ected area — ten maunds might be taken as a minimum — there it 
must be laid in the drains, on the floors and shelves of food shops, 
especially those of halwais, manwais, greengrocers and butchers — in all 
privies and cesspools, on filth heaps and all dirty places. It must also 
be sprinkled on the lower parts of walls where the larvae of flies may be. 

Especially is it necessary to treat slaughter-houses and their 
surroundings with this substance. 

Other matters to be looked to during the prevalence of cholera are 
the general scavenging, the protection of ponds and wells from pollution, 
the control of the dhobies who wash the clothes of those persons in whose 
houses the disease has occurred, the immediate treatment of patients’ 
stools and the continual disinfection of the houses, food places and pri- 
vies of patients, while the outbreak lasts. All of these operations can be 
suitably performed with the aid of quicklime. 

In my District during the past six years cholera has been success- 
fully dealt with in the manner I have described. The only difficulties 
we have to contend with are ; — 

Firstly, to secure a prompt report on a case occurring ; 

Secondly, to obtain immediately a sufficient supply of unslaked 
lime ; 

Thirdly, intelligent persons to carry out the operations of laying 
the quicklime. 

But these can all be overcome. It is imperative to test the lime 
before use for quicklime soon becomes slaked if it is not kept perfectly 
dry. 

As I have already hiated, one of the great advantages of quicklime 
is that everyone knows what it is, and it hurts the feelings of no one 
except those of the cholera germs and flies — Gentlemen, I put in a 
plea for quicklime. 

De. Kailas Chandea Bose drew attention to the fact that they 
laboured under a disadvantage owing to the absence of the compulsory 
notification of infectious diseases. 

Educated people well understood the proper use of disinfectants 
and did not object to them ; but other people appreciated their value but 
little. Pilgrims and cholera are finked together. Cholera had a seaso- 
nal prevalence and came on during the months of July, August, and 
November, December and January which was the period when pilgrims 
resorted to the sacred shrines of Juggernaut and to the Magh Mela. 
These pilgrims brought with them the germs of the disease of which they 
became carriers. He advocated a further trial of prophylactic ino- 
culation with an anti-cholera vaccine. Excreta should not be thrown 
into the streets (as at present) when flies could carry the germs 
to the houses : and village people, who use pond water, should be 
advised to boil it before use. 

De. B. B. Beamacbla.ei then read the following summary of his 
“ Note on Cholera as an Endemic in Cossipur-Chitpur, Bengal.”* 

Cholera as an endemic m Bengal accounts for not less than 8 per 
oesit. of the total mortality, in towns its share being even higher, over 10 
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per cent. In my j^aper, I Jiave souglit to show from (1) nature of the 
population ; (2) varying meteorological conditions and concurrent con- 
dition of fly infestation, and water used by the people for domestic pur- 
poses other than drinking, aj5.d (3) condition of the town as regards water 
supply and conservancy, that the endemicity in Cossipur-Chitpiu’ is due 
to the disease starting in most cases in connection with carriers, im- 
ported and local, and spreading as a rule through water and flies. 
In the light of the above facts, I have soiight to show also the difficulties 
we have to meet in our attempts to check the disease from want of any 
system of notification, adequate legal power to control private 
souices of water, and from, the innate insanitariness of the existing 
system of conscivancy. I have shown also the inadequacy of sections 
of the Bengal Municipal Act dealing with contaminated and unwhole- 
some private tanks and wells. 

(c) Relapsing Fever. 

Major Bisset, not being present, his paper on '* Eelapsing Fever 
in the Me eiut division v/as taken as read. The following is a 
summary : — 

Of lice caught on sufierers from relapsing fever 26-3 percent, were 
found to be infected with spirochsetes. The percentage was found to 
vaiy from 12 per cent, to 67 per cent, in different villages. 

The woik of other observers is confirmed as to spirochsetes in the 
lou‘'C being in the c celomic fluid, and not in internal organs, although the 
aulhoi’ believes they are present in the stomach contents. It is reported 
that spirochsetes were found three times in freshly passed droppings. 
Attempts to convey the disease to animals by the bites of lice, by in- 
oculatioirs of crushed lice, or by rubbing fresh droppings into excoriated 
surfaces, failed. 

Ccitaiir epidemiological data are given pointing to the spread of the 
disease by lice. The almost complete absence of bugs from village beds 
is commented on. Ticks were found not to be infected. The mortahty 
is stated to vary greatly in diflerent villages — ^no death among 22 cases 
in one village, and 5 among 13 in another, are quoted. The author be- 
lieves that the mortality among males is considerably higher than 
among females, but figures are not given in support of this opinion. 

The majority of deaths are attributed to exhaustion and to unsuit- 
able food during convalescence. Attention is drawn to a co mm on 
belief, fostered by hakims, that a case of fever should be starved. 
When this prejudice is overcome the sick are said usually to recover. 

Preventive measures must bo directed towards the extermination 
of lice by personal cleanliness. Owing to the fact that the better classes 
are seriously inconvenienced by the scarcity of labour when the disease 
attacks a village, it is hoped that their infl.uence may the more readily 
be enlisted in the promotion of such measures. 

De. Bentley : — I would just hke to remark that Captain Jukes 
told me of some cases of relapsing fever studied by him in the Darjeeling 
district. They are extremely fatal ; in one small epidemic 7 out of 8 
patients died in a few days. The symptoms were marked jaundice, 
vomiting, very high fever and in some cases almost coma. So far as he 
had discovered, they seemed to be sporadic outbreaks occurring among 
the small villages in the hills. I have seen some of the specimens and 
it seems possible that it is a new species and differs from some of 
the described species. 

Captain MACiaE : — It has been a matter of great interest^ to 
me to read Major Bisset’s convincing paper on the experiments which 
he carried out in the United Provinces, chiefly because this represents the 
first experiment on a considerable scale to prove or disprove the hypoth- 
esis which I advanced years ago as to the part played by the body louse 
in the transmission of relapsing fever. It has also been a matter of great 
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iatf'iest to me that he has endorsed my findings as to the transmissive 
power of tlie body louse, at any rate in its main features. There arc only 
two points I should like to refer to in his paper. One refei-s to the mech- 
anism of infection, and the other to the question of the identity of the 
various relapsing fevers in India. As to the mechanism of infection, 1 
may remind you that in my original investigation I came to the conclu- 
sion that the seat of multiplication in the body louse was primarily the 
stomach, and that infection took place from the stomach by regurgitation 
of alimentary fluid during the act of sucking. This was rendered pro- 
bable by the fact that by very gently pressing the head of infected 
lice one could obtain a small amount of fluid which was teeming 
with active spirochsetes. Since then a very important ])icce oi 
work has been done by Nicole and his associates and they have come to 
the conclusion that the alimentary canal is not the seat of infection , at 
any rate in the body louse which causes the Algerian form of relapsing 
fever. They find that the ccelomic fluid is the part of the louse which is 
infected. Infection from louse to man takes place by the crushing of 
body hce in the act of killing them. Apparently, Major Bisset is not 
quite decided in his own mind which of these two is the correct theory, 
because contrary to Nicole’s experience, he finds that, after the most 
careful washing of the stomach and the alimentary tract, ho is still able 
to find active spirochsetes in the stomach. So this point must bo con- 
sidered at present improved. 

The second point that Dr. Bentley has mentioned is the cpiestion 
of the identity of relapsing fevers in various parts of India. Those 
gentlemen who have worked in these outbreaks have been good enough 
to send me, I think in every case, specimens of the spirochsetes which they 
have found, and morphologically I have not been able to satisfy myself 
that there has been any diflerence between them and the type of fever 
which I met with in the Bombay Presidency and which is the one with 
which I am most familiar. However, the morphology of spirochsetes 
is not very diflerent and it is very difficult — according to some impossible 
— even to distinguish the spirochsete of African tick fever, which is 
certainly carried by a tick and not by a louse, from the American, the 
European and the Indian forms. So that morphology alone is not a 
very safe guide to the difierentiation of spirochsetes. As to the clinical 
differentiation, I was at some pains some years ago to try and ascertain 
the various points for and against differentiation of the various relapsing 
fevers from a clinical point of view. I do not think that the evidence 
which Captain Jukes has brought forward is sufficient in itself to prove 
the disparity of the two forms of relapsing fever, because one frequently, 
in the middle of an outbreak which shows a very low mortality, gets a 
series of cases in a certain house or certain village, where the mortality 
is very much higher and due to conditions we do not understand. 
Major McGowan some years ago wrote an account with me of an 
epidemic which occurred in a military cantonment where there was a 
very sharp differentiation of cases from a clinical point of view, in one of 
which the mortality was about 3 or 4 per cent, and in another where it 
was 20 or 25 per cent., so I do not think the evidence we have yetis suffi- 
cient to enable us to say whether the various forms of spirochsetes in 
India are similar or dissimilar. To that end, I would suggest that one 
man should be deputed to go and study the disease in different areas, so 
that he might get a continuity of observation and a comparison of 
the various types of fever. 

Sir P.^dey Lukis : — I think I was right in what I said, that you 
examined lice and bugs from those cases of Jukes ? 

Captatn Maokie : — No, Sir, only the slides that he sent me by 
post. I have not examined the insects. 

Major MoCarrison : — A point of prophylaxis to which I would 
desire to direct attention is the use of sulphur. It is well-known that 
sulphur taken by the mouth is excreted by the skin , and it appears 
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highly probable that it acts as a deterrent to the bites of ectoparasites. 
In a recent issue of the British Medical J oumal I read the statement that 
a lump of bar sulphur placed in the drinking water of dogs had the effect 
of freeing them from fleas. It was also recorded in the same Journal — so 
far as my memory serves me — that a physician, whose duties took him 
amongst the lowest stratum of society in one of our large towns, was 
accustomed to take sulphur in small doses as a prophylactic against the 
bites of fleas. Ho recorded that the measure was highly successful. I am 
informed that sulphur is commonly used in this way by the natives of cert- 
ain parts of India as a protection against plague and cholera. A block of 
sulphur is placed in tbe water used for drinking purposes and is supposed 
to afford protection against these maladies, though how it could do so 
in view of the fact that sulphur is not soluble in water it is difficult to 
see. The practice is however an interesting one. 

Captain Brown has carried out an interesting experiment in this 
connection. He administered 6 grams of sulphur once daily to 49 
persons who had conic into intimate contact with cases of relapsing 
fever. Of these, 4 or 8‘1 per cent, subsequently developed the disease, 
while of 132 contacts not so treated 24 or 18‘1 per cent, developed the 
disease. The figures are of course too small to admit of any dogmatic 
assertion as to the utility of sulphur as a prophylactic, but the results 
of the experiment are very suggestive. 

An interesting experience has recently been recorded in the German 
Journals. Some experimenters were engaged in the inoculation of a 
monkey with spirochaete holding material. IVo of them wore spectacles, 
two others did not. At the crucial moment of injection the monkey 
jibbed and the spirochsste containing material was squirted into the 
faces and eyes of the three experimenters. Ho who wore glasses on 
which the fluid was undoubtedly deposited escaped infection, while 
the other two developed relapsing fever. 

Colonel Rogers asked whether by putting sulphur in the drinking 
water of human beings the rat flea would be prevented from biting them. 

Major MoCarrison replied that it, was the custom in India to put 
a lump of sulphur in the drinking water with a view, he had been informed 
by certain Indian gentlemen, of preventing, not only plague, but cholera. 
He had heard that this had been going on from time immemorial. 

{d) Gmnea-icorm disease. 

Major Glen Liston, i.m.s., introduced the paper by himself and 
Dr. Turkiud on “ Guinea-worm disease in an Indian village,”* and that 
by Dr. Turkhud on “ The distribution of Guinea-worm in In^a.”* The 
following are summaries of the papers : — 

The authors preface their paper with a brief description of the mamxcr 
in which this disease is acquired. They point out that the guinca-w'ojun 
has to pass through two phases of development, the one in man and the 
other in a cyolops. Theoretically, therefore, the extermination of this 
disease is a very simple problem, it is only necessary to prevent the em- 
bryos gaining access to drinking water containing cyclops, or failiixg this, 
to remove the infected cyclops by strain in g the water through a cloth. 

Yet the disease is common in many parts of India ; and the question 
is asked why, if its prevention is so simple, is it so prevalent. The 
authors give an answer to this question based on their experience of the 
disease in the little village of Sarsola in the Thana district of the Bombay 
Presidency. Here they found that every third person in the village 
had at one time or another suffered from the disease. The source of 
infection was ascertained to be a dilapidated well owned by the villagers. 
In this well infected cyclops were discovered. The cyclops were shown 
to the villagers, and they were told that they acquired the disease by 
swallowing these creatures. They were also shown how the cyclops could 
be easily removed from the water by straining it through a piece of cloth. 
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Tliey were advised ai the same time to put ihoir well iu pi oper i opair and 
to prevent persons bathing ill it. The villdgci.s icmaiiiiig indilitMonl to 
these suggestions. An educated and intlnentialiosKlont i' a i the \ilL\<,t 
offered to assist them by obtaining a grant fjom the Lotal Hoard to he Ij) 
them to repair their well. The villaget's vould rot liden to tlij-i sugges- 
tion, fearing that they might lose their rights over tlv' well, noi vould 
they assist this gentlemair in acquiring land on wltieli lo sink a jk'W 
well. The authors were surprised to find that even in the diy season 
when the water was scarce, the villagers prized Ihio commodity ,-») 
little, that men and boys were allowed to bathe in the vater vhich .d 
this tune was hardly sufficient to fill a small bath-tub, and wa^, moicor er, 
their only drinking water. 

The prevalence of guinea-worm disease in India is due largidy to the 
suspicion, the ignorance, and the indifference of the people, and to their 
lack of co-operation with one another and with (iovernment. Thoio 
are no scientific, physical or financial difficulties to bo overcome, the 
problem is entirely a social one. The authois hope that (loveinment 
will sink a new well in this village. TJiis well should be covcj cd and sup- 
plied with pumps. The gentleman already lefcircd to has agreed to 
supply the latter on the condition that Government obtain a site*, sink 
the new well, and close the old one. 

An example of this kind should stimulate the inhabitants of otlier 
infected villages in the neighbourhood to take similar action. 

In the paper on “ The distribution of Guinea-worm disease in 
India” an attempt is made to ascertain the extent to wbicb guinea - 
worm disease prevails in India. The author find.'^ that the only 
statistics available for the purpose are those given hr the amnual reports of 
the Sanitary Commissioner with the Government of India in conucciiou 
with Indian troops and prisoners, but these figures do irot give an ade- 
quate idea as to its prevalence among the general population. Dra- 
coutiasis, though a disease which can very easily bo prevented, is yet res- 
ponsible for much suffering. It occasionally causes permanent defor- 
mity and may seriously interfere with agricultural operations. It is 
desirable, therefore, that accurate information should be available as to 
its distribution and prevalence. A suggestion is made that all cases 
treated in hospitals and dispensaries should be recorded in a separate 
column in the official returns. 

Statistics are given showing the prevalence of the disease among 
Indian troops and prisoners. The figures for any given area for these two 
groups vary, but explanations are offered for the discrepancies. The 
author thinks that the figures referring to prisoners probably give a 
more acemrate estimate of the distribution of the disease. 

Judging &om the figures which concern prisoners, the most severely 
affected area in India appears to be the western portion of the Madras 
Presidency, which shows the high annual ratio of 39-69 cases among 
1,000 prisoners. The next most severely affected part is the Deccan 
proper, with a ratio of 28*10 per mille. Then come the Northern Ciroars, 
Madras and Carnatic, Guzerat, the western coast, and the Indus valley, 
.with ratios varying from 12 to 10 per mille. All hill stations, Burma and 
the Andamans, appear to he free from the disease. 

Major Marjobibanks ; — Although Major Liston has spoken of 
advice he has given to villagers by recommending them to repair 
their wells and to strain their water through a cloth, he has not 
spoken of any radical method of dealing with the well itself. It would 
be interesting to have from delegates of different Provinces an account 
of the different methods used to free wells from guinea-worm in the 
various parts of India. * In the Deccan the method I have found most 
often employed is to pump the well as low as possible and then pour iu a 
large g^niaty <of quicHime. This is possible because of the fact that 
quicklime is a very active chemical substance. Unfortunately, however, 
quieklkne loses its ehemioal activity at onoe in a large bulk ©SwateUi and 
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ii is not likely tkat iliis ineaus is of auy practical ase. The substance on 
which 1 should be most inclined to rely would be perinanganatc of potas- 
siunn 'wilh the use of which in ami-choleia raeaptircs the villager is by 
rou cpute laniiliar. 1 think we may assume that, especially when the 
’„cll has been pumped out by the villagers a good dosing of peinian- 
garale of potassium would be as ceiiain a method of destioying the 
pauuite as could bo found, and I should bo inclined to recommend its 
wide adoption. 

SuEGEON-brENEEAL Banneeman luciitioi od lor Ma’joi Marjoiibanks’ 
infoiixiation that that method wms med in a w'ell iioar Bombay, iit the 
Paid laboiatoiy they had obtained cyclops honi Bandia and had found 
that a httlo poimanganato of potash Idlled the cyclops off very quickly. 

fdAJOR (Jlen Liston did not think that the treatment tvith pcrnian- 
ganate of potash was a veiy radical one as the well would, in a short time, 
become infected with cyclops again. The great thing was to prevent 
men. entering the well or allowing water from their feet to enter the well. 
The well ‘•hoiild be covcicd over and a pninp applied: that was 
the lacbcal method he would iccoinmond and which he suggested should 
be applied. 

Majoe Maejoeibaniis said that fioin his ovm experience in the Dec- 
can he thought the villageis could not he got to use a pump, as there w^as 
a veiy veiy strong prejuclice against Iho use of water pumped up from 
wells. He thought the great point, at any latc in the Deccan, was the 
abolition of the old step well. Ho presumed that step wells w^erc a 
feature of other paits of India as well as the Deccan. J b had certainly 
been noticed that step wells were more likely to be infected than others, 
and he would not be inclined to recommend* the use of permanganate of 
potash without at the same time recommending District and Local 
Boards to take thorough measures to block up the steps in as many 

wells as possible. . <• j + 

Majoe Glen Liston explained that the particular well rcfericcl to 
in his paper was not a step well, but one dowrr which it was easy to climb. 
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SECTION IJ. 


Fik-t Sk 


lif^j^rcliuu of' Linliioir. 

The delegate, s ab.seDihlcd at 9 a.m.. at tlie < )n'er of AIdjott, fcrtalioii 
and Hewitt ioad,i and inspected the following 
(a) the Hcwett Road improvena'nts ; 

(h) the now grain niarket ; 

(c) a demonstration of disinfection Ly iiy(lro(\ai’ic at id g.,,-, ; 

(d) the cloth market ; 

(e) water flush latrine nitli lit^uefyij’g lank ; 

(/) Aniinabad school ; 

(g) cement paving of smaller roads and lanes ; 

(h) a section of the main drainage system. 

[The delegates inspecting Lucknow were divided ii to four pailic-, 
under the guidance of Mr. liordc, Mr. Gwynne, hlr. Hewlett and Dr. 
Sousa who kindly acted as guides.] 

The Conference rc-assemhlcd at 10 a.m., at tht' Medical Colh'ge. 
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SKCriOX B. 


Second iSessiox. 


The I[o\’i’,LE INIajoh J. C. Roi!nRTSo>r, c.i e., Pre-^idino. 

Lantern Exhibition of type design^. 

Tlie following papers were taken as mad in connection willi 
the Laiiioin Exhibition of type designs in I’se or proposed for use in the 
varioxis provinces. 


(T) DERCIUPTION OP TYPE DESTON’S PRLATINO TO WATER CARRIAGE 
PUHLIC LATRINES AND PAIL DEPOTS, COLOMBO.- 

BY 

JIB. C. I- I'OX. 

The paper describes the type designs, and is accompanied by plans 
illustrating the same, with reference to the system of water carriage, 
public latrines an<l night-soil tipping depots as used in Colombo. 

In his absence from the Conference, Mr. C. L. Cox desired the follow- 
ing to be included in the proceedings; “ As I shall be denied the privilege 
of taking part in the discussions at che forthcoming Conference, I should 
be glad if it may be noted that I shall be pleased to I'eply in writing to 
any questions raised in connection wuth my short description of the 
Colombo Public Latrines and pail depot, or to give any delegates furl her 
information if required.'” 

(IT) NOTE ON NIGHT-SOIL DEPOTS.* 

BY 

Mb. J. W. MALiELKV. 

A night-soil dep6t specially designed for Madras is described. It 
has been in working for two years and has proved so successful that the 
Health Officer has asked for the system to be extended to the whole city. 
This would not only abolish the existing objectionable and out-of-date 
conservancy methods, but would prove more economicah and result in a 
saving of 26 per cent, on annual upkeep. 

(HI) NOTE ON PLUSH LATRINES USED IN THE CITY OP MADRAS * 

BY 

Mr. j. W. MADELEY. 


A description is given of t^w^o standard types of latrines as adopted for 
Madras city. 

* Volume 
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(IV) WELL HEADS AND THEIR PROTRCriON AGAINST POLLUTION. 

m 

■IR. If. A. Ol'r.BAV, 

The aullior points out tlie nocc'-'siiy of eaiv ia the scTootuui of .site.s 
for shilciiig village wells. Protection of the svell heads is ecpially jKH'ossa ry 
as the people frequently wasli their bodies and tlieir clothes near ilie well 
head, and eoatainiiiated water drains beck into the yell and polhid'S it. 

Well! should be so constructed as to pteveat (sub-suil coutauiinaiion 
and the re-entiXince of diippings and washiiigs of water already used. 

The paper details the arrangciiients deviised to ])ri‘Veui such pollu- 
tion, and is illustrated by three plans of well heads. 

Various plans of types of inarkels wej“e thrown on the screen. 31 r. 
Salldeld showed photographs of the n.ew pattern market,! built at Delhi. 

Mr. West showed plans of a revolving gaii.'jc dour Avith foiir leaves, 
the door being always closed. 

]Mr. Disney showed plans of the fish and meat inaikets. 

A slaughter-house suitable for (‘.■'ntoninciits Avas shown by }i{r. 
West. 

The various points in the coir.sl rue lion of a slaughter-house hast'd 
on the Chatham Dockyard, the qntstion of ev)oJing rooms and floors, 
AA'ore explained by Mr. llobertson. 

Plans of hide-curing godowns and designs for nioth'l houses in the 
United Provinces Avere displayed by 31r. West. 

Mr. Robertson showed coolie huts of ferro-eon» rt'te ei\>eted liy the 
Darieoling Municipality. 

The design of a suggested model mosquito-proof house Avas expbirod 
by Dr. Newell. 

Mr. Robertson displayed a plan of Darjeeling shoAsing the general 
arraiAgoment of soAvage pipes and jlioras. 
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FOURTH DAY, THURSDAY, 22nd JANUARY. 

Visit to ITardwar.* 

On Wednesday night, 21st of January, the medical and engineering 
delegates of tlie Conference left Lucknow bj’' special train for Hardwar. 
On arrival next morning the train, was taken to Bhimgoda where the 
delegates detrained, visited the sacred tank, and inspected the 
sanitary arrangements for pilgrims. The engineering delegates then 
proceeded to Dudhia Bund, the site of the new weir for the head-works 
of the Ganges canal. Mr. Hall, Executive Engineer in charge, explained 
the plans and proposals which involve an expenditure of 40 lakhs of 
rupees. The whole party visited Har-ke-pairi, the Esplanade and Bazar, 
and inspected several lodging houses and dharamshalas. The permanent 
sanitary arrangements and special arrangements necessitated during 
melas were inspected by the delegates, and explained by Major S. A. 
Harris, i.m.s.. Sanitary Commissioner, United Provinces. Later Mr. C. 
H. West, Sanitary Engineer, United Provinces, demonstrated the plans 
of the proposed water-supply and drainage scheme for the Hardwar 
Union. Many of the delegates then visited Bahadurabad, about seven 
miles down the canal, where is situated the new hydro-electric machinery 
worked by the falls at Bahadurabad and Salempur, and recently 
erected by Messrs. Siemens Brothers for the Irrigation Department. 
Other delegates meanwhile visited the temples and bathing ghats 
at Kankal. In the afternoon the arrangements made at the station 
for the control and comfort of large crowds of pilgrims were explained 
by Major S. A. Harriss, i.m.s. The special train left Hardwar at 6 p.m., 
arriving Lucknow on Friday morning at 7 - 30 . 

* “ Notes on HardwaxV — Vol. IV. 
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FIFTH DAY, FRIDAY, 23rd JANUARY. 


SECTION A. 

First Session. 

The Hon’blb Sir Harcourt Bdtler, k.c.s.i., c.i.b,, i.o.s., Presiding. 

Toivn-planning and improvement. 

The Hon’ble Mr. J. P. Ore introduced his paper on “ How to 
check the growth of insanitary conditions in Bombay City,”* of which 
the following is a summary:—- 

For some years past there has been much talk in Bombay as to the 
necessity of securing that the future development of the city shall proceed 
on sound lines, and much has been done and more is being planned to 
this end ; but in the pursuit of this object the citizens are apt to con- 
W their attention to areas yet to be built on, and to lose sight of the fact 
that in areas already built over under the old bad methods of haphazard 
development, insanitary conditions are rapidly, though unobtrusively, 
going 6om bad to worse. 

2. The author’s main object is to impress on the citizens of Bombay 
the necessity of checking the growth of these insanitary conditions and 
to show what a long way the adoption of the Bombay City Improvement 
Trust’s rule will go towards securing the attainment of this object. 

3. The 63|° rule is based {mde paragraph 7 of the paper) on the 
principles : — 

(1) that the higher and more extensive a building is, the greater 

must the open space around it be, and 

(2) that such exterior open space is just as much a sine qua non 

for a house as the plinth, walls and roof. 

4. Until recently, the owner of a house site in Bombay city was 
at liberty to build over almost every inch of it, but the 63 rule requires 
that a person intending to build a house on a certain plinth must own 
not only the space vertically above the plinth, but also additional air 
spaces above certain planes drawn downwards from the top of the rear 
walls and upwards from the floors of all rooms used for human habita- 
tion at an angle of 63|® to the horizon. These planes are called air 
planes and light planes, respectively, and can be best understood from 
a study of the models before the Conference. 

5. The 63|® rule requires that every person who shall erect a build- 
ing on a Trust plot shall provide it with adequate means of access for 
external arc on its rear side, and shall provide every room intended for 
human habitation in it with adequate means of access for external light ; 
and it lays down the following standards : — 

(i) A building is deemed adequately provided on its rear side with 
means of access for external air, if the whole space verti- 
cally above all its rear air planes is a permanently open 
air space. 

{ii) A room is deemed adequately provided with access for ex- 
ternal light for the purpose of human habitation, if the 
whole space vertically above at least one of its light planes 
is a permanently open air space. 
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6. The paper shows what are the main evils resulting from certain 
defects in the Bombay City Municipal Act and the bye-laws thereunder ; 
and suggests certain remedies: these are set out in brief in the recapi- 
tulation in paragraph 54, which is as follows : — 

I have pointed out that the insanitary condition of the congested 
areas in Bombay is laregly due to defects in lighting and ventilation 
of houses ; that the amendments in the Bombay Cit}’’ Municipal 
Act and bye-laws which Mr. Harvey suggested in 1901, with a veiw 
to removing these defects, though considered when the Act was 
amended in 1905, and when the new bye-laws were passed in 1910, have 
not yet been carried out, and that consequently evils resulting from 
these defects have gone and are still going from bad to worse in the 
areas in question in the 12 years that have elapsed since Mr. Harvey 
first brought the matter to the notice of the municipality. Following 
in the main Mr. Harvey’s recommendations, I have recommended 
certain remedies for the several defects, the chief of which are as 
follows : — 


Defects in the Act and Bye-laws 


Para. 0 , — AVanb of a legal 
limit to the height of a 
huilding that does not 
abut on any street^ 


Para» ll — Want of a legal 
limit to the height of 
buildings in the rear. 


Pa'^a, 12 — Want of a pro- 
vision requiiing every 
house to be provided with 
rear open spaces. 


Para. 32 — Inadequate pro- 
vision in Act and bye-laws 
for securing lighting and 
ventilation of interior 
rooms from chauks, 

Para, 37 ^ — Want of a pre- 
scription as to the relation 
between the window area 
and the floor area. 


Evils resulting therefrom. 


Para, 9 , — High buildings 
erected in higgledy-pig- 
gledy disorder shutting 
out light and air from 
neighbouring buildings. 


Para, 11 , — Buildings gradu- 
ally rising towards the 
rear in set-backs erected 
so as to shut out light and 
air from their neighbours. 

Para, 13 , — Foul narrow 

gullies between the backs 
of buildings. 


Para, 29,— Far too small 
chauks constructed only to 
serve as rubbish shoots. 


Para. 37 — Deep narrow 

rooms inadequately light- 
ed are partitioned off into 
separate tenements of 
which only the one near- 
est the exterior wall gets 
any light or air. 


Eemedies suggested. 


Para, 10 , — Enact that such 
buildings shall not be ex- 
tended until the limit's of 
the streets on which they 
are ultimately to abut 
have been determined. 
Enforce section 348 (6) to 
prevent the erection of 
any more such buildings. 

Para, 11 . — The Municipa- 
lity should at once adopt 
the Trust’s rear air plane 
rule and a corresponding 
fiont air plane rule in 
their building bye-laws, 

Para, 17 . — For congested 
areas the Municipality 
should at once adopt the 
Trust’s rear air plane rule 
and {para, 20) for other 
areas the Calcutta real" 
air plane rule. 

Para 28 . — The Municipa- 
lity should adopt the 
Trust’s 63|® light plane 
rule. 


Para. 36 — The Municipal 
lity should adopt the 
Trust’s light plane 

rule. 


Para, 4,0 — The Municipa- 
lity should adopt the 
Trust rule (para 38) re- 
quiring every room to be 
lighted by windows open- 
ing on to an adequate 
exterior open air space 
with openings equal to at 
least ^th of the floor area. 


Pa>a. 22 — Inadequate pro- 
vision in Act and bye-laws 
for side open spaces for 
lighting and ventilation of 
side rooms. 


Para, 22 . — Long foul nar- 
row gullies between high 
houses the only means for 
lighting and ventilating 
side rooms abutting on 
them. 
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Defects in the Act and Bye-laws. 


Evils resulting therefrom. 


Remedies suggested. 


Faras. — Old build- Para, 47 . — The bje-laws 

ing'^ reconstructed piece- should provide that no 
meal are not subject to addition to an old build- 
new bye-laws with the ing shall be allowed unless 
result that the original the whole building is al- 
defects remain unaltered : tered so as to satisfy the 

while new stoi*eys added requirements of the new 
to old buildings, though bye-laws and \para. 49) 
themselves subject to new that when substantial al- 
bye-laws, aggravate the terations are made in any 
evils resulting from inade- room the whole room shall 
quate lighting and venti- be so altered as to bring 
lation of the old buildings it into conformity with all 
below them. the latest building regula- 

tions. 

7. The detailed exposition of the 63-^° rule and the Trust’s method 
of applying it, is given in Appendix B, along with diagrams illustrating 
the several cases dealt with. 

8. _ In Appendix C is set out the important report in which the 
Municipal Commissioner, the late Mr. W. L. Harvey, drew the attention 
of the Bombay Municipal Corporation in 1901 to the same evils, which, 
much intensified in the intervening 12 years, the present paper deals 
with, and suggested remedies on much the same lines as the 63^° rule 
follow ; and the report is preceded by a precis showing what action 
the Corporation have taken towards dealing with these evils since 1897. 

9. Appendix D merely reproduces for facility of reference portions 
of Acts and bye-laws referred to in the main paper. 

Mr. Orr said : — ^In my lecture entitled “ Light and Air in dwellings 
in Bombay,” which I had the honour to bring before the All-India Sanitary 
Conference at Madras, I gave some accoxmt of the Bombay slums and, 
inter alia, I pointed out that the insanitary condition of the older and 
more congested building areas must continue to go from bad to worse, 
so long as the control of building operations on old buildings remained 
as ineffective as it then was and stili^s under the Municipal bye-laws. 
I suggested that the 63 standard of light and ventilation which is 
enforced on the Bombay City Improvement estates should be extended 
to the whole of Bombay, to new buildings at once, and to old buildings 
gradually. Both the Bombay Government and the Municipality ap- 
pointed committees to consider the subject of my lecture and both 
committees showed an inclination to favour the 63|° standard ; but 
as it was evident that some of the members did not clearly understand 
the exact nature of the 63|° rule and how it was applied in practice, I 
wrote an explanation which is embodied in Appendix B to the note 
which I am now introducing to this Conference, and at the same time 
took the opportunity to impress once more upon the citizens of Bombay 
through this covering note, the pressing necessity of checking the in- 
sanitary conditions which, for want of adequate bye-laws, are rapidly, 

gobig from bad to worse. I bring this note before 
the All-India Sanitary Conference because I believe there are other 
citi^ besides Bombay which are suffering from insanitary development 
m the past and from lack of effective building bye-laws, and I want the 
Conference to comider whether the adoption of the 631° rule or at any 
rate of the principles underlying it, is, or is not, desirable as one means 
towards the sanitary improvement of those cities. I do not suppose 
any city has come to quite so bad a pass as the congested area of 994 
acres m the heart of Bombay city, particulars of which can he gathered 
from the map of which I have supplied a few copies here. I should like 
sirnffarmapspreparedformanyothercities. You willsee from thatmap 
that the density of population varies from 200 to 1,179 souls per acre in 
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Fara. 4^2 . — Inadequate con- 
trol over alterations of old 
buildings. 



difierent census circles, while the average for the whole area of 994 acres 
is no less than 391 . Now in London the density of population is almost 
the same as in Bombay ; the average for Bombay city is 67 and the 
average for congested parts of London is 64 . Sanitarians there are hor- 
rified at this high rate and want to reduce it to 42 , while they want to 
reduce the density of population in the suburbs of London to 25 , 
which I am glad to see is the density aimed at and so far achieved 
in the Bangalore extension, a paper on which we have before us. 
A density of 64 in London horrifies the sanitarians there, but we 
have an average density of 391 in the congested areas in Bombay. I 
saw a Lancashire paper the other day in which there was a long 
^^rticle on the density of population in Manchester. There was one 
district there, the Hulme district, which is far and away the most 
congested and that has a density of 124 . We are dealing with much 
greater density here, not over a small area but over an area of 994 
acres. You may be inclined to ask at first why you should concern 
yourselves with Bombay when the cities you represent are com- 
paratively thinly populated. I would ask you to consider, not the aver- 
age for the whole of your city, but the figures for particular circles. 
Yesterday I was in Cawnpore and I made enquiries there about the 
density of population. I found that the average density of the Civil 
lines was only 25 per acre and that of the city proper 116 ; but there 
were two areas, the Butcherkhanas with a density of 532 , and the coolie 
bazar with a density of 563 . I would also remind you of the risk of 
particular areas becoming in a few years far worse congested than they 
are now, if you do not apply at an early date those checks on sanitary 
development, the absence of which has brought such ruinous expense 
upon the citizens of Bombay in their too long deferred efforts to remedy 
the evils which have been brought upon them by the apathy or want of 
foresight of their fathers. I have here models which show what a certain 
group of houses was according to the maps of 1872 , and I understand for 
many years after that, probably until 1886 or thereabouts, and what 
they are now. Those who can see the model will notice that there were 
three one-storeyed buildings and one two-storeyed building in front, with 
ample air-space behind them, and a few detached buildings in the rear. 
The space occupied by the compounds of those buildings is now covered 
with solid buildings which are three of them three-storeys and one four- 
storeys high. Mr. Orr then proceeded to explain another model. Houses 
of one, two and three-storeys which were constructed in the eighties 
had since had further storeys added to them. These houses had only 
a very narrow gully, two or three feet wide running between them and 
were very insanitary. He said it was in the direction of preventing 
such extension of buildings upwards and outwards that he wanted to 
see bye-laws made everywhere, and it was necessary that such bye- 
laws should apply to old as well as to new buildings. The general rule 
in England is that no building shall be allowed to be extended upwards 
or outwards unless it is brought entirely into conformance with the 
most up-to-date bye-laws. In Bombay it was considered confiscation 
to prevent a man from building as high as he liked on a plinth on which 
he had once been permitted to build one-storey. He had got a good 
deal of instruction from his visit to Cawnpore in this connection. He 
noticed that there they had extreme density of population in some parts, 
but had to deal only with kutcha houses one or two-storeys high. This 
might have been the case in Bombay 20 years ago, but pressure of popu- 
lation on the soil had increased the sizes of the houses with the result 
that when the Improvement Trust wished to acquire any particular 
slum, they had to pay compensation based on rentals of rooms which 
were probably four times as many as they were 20 years ago and rents 
which wore for each room at least double of what they were 20 years ago. 
The extension of buildings upwards and outwards thus, not only 
aggravates insanitary conditions, but also makes it more expensive to 
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remove or improve them. He continued : My note commences 
with a statement of the 63|° rule and an explanation of the principles 
which underly it. As I have explained, the 683 rule leally coveis 
a series of rules. The two rules that I might read are .* 

A building is deemed adequately provided on its rear side with 
means of access or external air, if the whole space vertically above all 
its rear air planes is a permanently open air space. 

A room is deemed adequately provided with access for external 
light for the purpose of human habitation, if the whole space vertically 
above at least one of its light planes is a permanently open air space. 

These rules are directed towards securing ample exterior o]?eu 
space in rear of all buildings, whether intended for human habitation 
or not, and ample interior and side open spaces for the lighting and 
ventilation of rooms used for human habitation that are not lighted 
and ventilated from the front or rear of a house ; they practically limit 
the portion of a building site on which the building may be built, so 
that the pl^th can never be co-extensive with the site : and incidentally 
they also limit the height of the rear part of every building in proportion 
to the open space around it, on the principles : — 

(1) that the higher and the more extensive a building is, the 

greater must the open space around it be, and 

(2) that such exterior open space is Just as much a sine qva non 

for a house as the plinth, walls or roof. 

In illustration of this second principle which I am extremely keen 
to see adopted everywhere I have brought some models. 

Mr. Orr then explained the models and pointed out that on Bombay 
City Improvement Trust Estates they did not bother about front air 
planes, because there was a rule that the house could not be higher than 
the street was broad. That meant a front air plane of 46 degrees, the 
height of the houses being equal to the width of the road. At the rear, 
though they would have liked to insist on a 45° air plane, they did not 
find this practicable, the value of land in Bombay being very high, 
but they insisted on the 63 J° rule . If a house was 60 feet high the rear 
open space was 30 feet broad and they never allowed any less rear open 
space than 10 feet. What they wished to get people to understand 
was that, if they had a particular site, what they had got to put on it 
was not merely a house, but a house with exterior air space which should 
be considered just as much indispensable to the house as the walls and 
roof and plinth. He showed a model of a continuous building with 
rooms lighted either from the front or the rear. In the front the 45 
rule must be satisfied and in the rear the 63^° rule. If rooms were built 
in extensions depending on side open spaces for their light and air then, 
the house being 48 feet high, the side spaces must be 24 feet broad. 

Mr. Orr went on to say : — The point I wish to emphasize parti- 
cularly is that some minimum exterior air space should be prescribed 
as an indispensable adjunct of every house, and that a house ^ould not 
be permitted to be built upon a particular site unless there is room in 
the space vertically above that site, not only for the actual structure 
of the house, but for the prescribed exterior open space around it. The 
63|° rule is of course far from suflicient in itself to insure sanitary develop- 
ment in the future, but if it is everywhere recognised that a house cannot 
be built or rebuilt on a given area unless there is room in the air space 
vertically above that area, not only for the structure, but also for the 
external air space, recognised by the 63|° rule as an indispensable adjunct 
to that structure, then one of the chief causes of the congestion that so 
many towns complain of will have been removed. 

After rehearsing the rules and explaining the principles on which 
they are based, my paper goes on to treat of the bearing of the 63^° 
rub first upon, the height of the building, secondly upon the ventila- 
tMn and ^htiag of the building) and in ventilation and lighting I treat 
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of rear open spaces, side open spaces, and interior open spaces ; and 
finally there is a recommendation as regards window area. I wish to 
say a few words as regards rear open spaces. Even if you do not adopt 
the whole of the 63j° rule, you can go a very long way to improve 
matters if you insist upon a rear open space. In Calcutta the 63^° rule 
has been in force for some years as regards rear open spaces. Unfortu- 
nately they do not apply the same principle to side open spaces. I do 
not know why ; but I ima^ne it is because possibly they do not often 
have rooms dependent on side open spaces for their hght and air ; but I 
hope Calcutta will consider the advisability of adopting the Trust’s 63 i° 
rule for side spaces and for chowks as well as for rear open spaces. 1 
want to explain that we have coined this phrase “ air plane ” in order 
to checkmate people who said they did not require light for certain 
rooms in the rear which they said were intended for stores or privies. 
Now the advantage to my mind of rear open spaces is that you insure 
between long rows of buildings a sufficient perflation of air in the rear, 
just as the road provides a sufficient perflation of air in the front ; and 
it does not matter whether the building has in the rear rooms that 
do not need light ; the point is that you want air to perflate between 
rows of houses. This is invariably the rule in England whore the 63 i° 
rule must be satisfied. In Bombay where two house sites adjoin one 
another we allow the house-owners to share a common 63. space ; we 
only do that because of the extreme value of land in Bombay, and be- 
cause we want to make things as easy as possible for the owners of exist- 
ing buildings ; but in England they would be horrified if they were told 
that there should be in the rear of the house a space of the breadth of 
only half the height of the house. In Birmingham and I think in all pro- 
vincial towns in England you will find that a 40-foot house will probably 
have behind it an 80-foot space. In Calcutta I am glad to see they have 
insisted upon the 63.^° space being provided in each man’s land, so that 
between two rows of houses there is a space as broad as the houses are 
high. I do not want people to go away with the impression that what 
I am recommending is what I consider adequate for all towns. It is 
what we consider in Bombay to be the mimvnvm to be insisted on. Of 
course, if the 63|° air plane rule be satisfied for one house, the 63 hght 
plane rule is satisfied for the house behind it. 

I hope we shall have some comments on the very difficult question 
of how far to apply new bye-laws to existing buildings. You will find 
in my paper a reference to what the Bombay Municipahty are doing. 
I am extremely glad to say that a Committee of the Bombay Municipahty, 
including the leaders of local pubhc opinion, have agreed to the 63^° 
rule being apphed to all new buildings and they have gone so far as to 
say that in old buildings the method of application shall be roughly this, 
that when a man has to rebuild his house, he shall provide in the rear 
of that building half the air space required by the 63^° rule. That is 
to say, if his house is 40 feet high he has to provide, not 20 feet, but 10 
feet space in anticipation of his neighbour providing the other 10 feet 
when he has to rebuild. 

The Hon’ble Me. M. Ramachandea Rao introduced his paper, 
“ Town improvement schemes and building bye-laws in the Madras 
Presidency.”* The following is a summary : — 

Legislation on the lines of the Enghsh Housing of the working classes 
Act of 1890 and 1909 would be a step in advance in bettering urban 
and rural Hfe, but the increased powers conferred on local authorities 
would not be of much practical value in the immediate future, owing 
to differences in the financial resources of the local authorities in this 
country and in England. Local authorities in India cannot under 
existing conditions finance improvement schemes on the general lines 
laid down in the English Acts. An improvement in the sanitary con- 
dition of Indian towns is not possible till the solution of the problems 
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connected with the housing of the poor is taken in hand on the lines 
adopted in Western countries. This again depends largely on the financial 
resources of local authorities. 

The English principle of betterment is too complex in its working, 
and could, in any case, only be applied to property of the well-to-do 
classes. To the poorer classes it might prove oppressive. Several 
improvement schemes are described to illustrate this point. 

In Ellore, the town had benefited by improvement schemes, but 
in no case could the principle of betterment be applied. Funds were 
provided by local Government grants. 

Municipalities should take action at once by acquiring land likely 
to be absorbed in any extensions of the town, and so obtain the benefits 
of any rise in values. Future building operations can then be fully con- 
trolled and suitable plots reserved for public purposes — ^schools, recrea- 
tion grounds, etc. 

The Government of Madras have laid down a set of rules for town 
extension schemes to which local authorities must conform. According 
to these rules, a very complete scheme has to be put forward and the 
rules will have to be relaxed so that while a large area may be acquired 
it will only be necessary to give a detailed scheme for part of this area. 

The rules for the levy of ground rents in towns is also referred to. 
These are applicable to all town-planning schemes in the Madras Pre- 
sidency. As any increase in the letting value of house sites is due mainly 
to the amenities and conveniences provided by the local authorities 
and at their expense, there is no reason why the enhanced rating values 
should not go to them. The Government should have nothing to do 
with the rating of letting values of house-sites, it should be left entirely 
to local authorities. Those who purchase sites under town-planning 
schemes have now to look to two authorities, the municipal and rural 
boards, who revise their rates once in every 5 years, and the Government 
who revise their ground rents once in 30 years, and both seek to fix their 
rates on the letting value of the land or site. This is altogether un- 
necessary. The system of ground rents should either be abolished or 
the payments should be limited to a fixed number of years. 

Local authorities in this country have not undertaken any respon- 
sibility as yet with regard to those who are disturbed in consequence 
of any improvement scheme. In the Madras Presidency it has been the 
practice to make building ground only available to them. Applications 
for provincial grants in order to build dwellings for those of the poorer 
classes who have been deprived of their houses have been hitherto refused. 
The Madras Corporation has made a beginning and has built about 376 
tenement houses for the poor at an average cost of about Rs. 350 for each 
tenement, from each of which a rent of Re. 1-8-0 per annum is realised. 
In the District Municipalities work of this kind has not been undertaken. 
The cost of a cheap dwelling house, according to the design made by the 
Sanitary Engineer, comes to about Rs. 340, an amount very much above 
the means of the very poor who require relief. The cost of the Icatcha 
hut now occupied by them is only about Rs. 30 or 40. The extreme 
poverty of the working classes in Indian towns is such that it is impos- 
sible for them to build their dwellings on an approved sanitary design. 
This point was raised in Madras by a motion in the Legislative Council 
last year, but the Government of Madras refused to do anything which 
would amount to a recognition of the pohey of providing housing 
accommodation for the poor. 

It does not solve the problem to spend money on the relief of con- 
gestion without at the same time providing sanitary dwellings for those 
who are displaced. The present practice of making provision of building 
sites is not likely to result in any improvement at all, as the same class 
of hutting will be constructed elsewhere. If it is not possible on financial 
grounds to provide dwellings for all who are displaced, some provision 
ought to be made in sanitary schemes for the construction of a few model 
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dwellings so ttat those who can afiord to build may be able to follow 
good and approved designs. 

In a consideration of ^ town-planning schemes the constitution of 
Indian society, and its habits is a vital q^uestion and cannot be ignored ; 
due provision should be made to meet them. Otherwise town-planning 
schemes will not be successful. Separate blocks for each class are 
desired and should be set apart. 

Mr. Ramachandra Rao said : — ^I should like to make a few remarks 
illustrating the condition in Madras. There the problem is not so much 
congestion such as exists in Bombay, but some congestion added to the 
problern of the betterment of insanitary areas such as now exists in most 
provincial towns. As this Conference adopted a resolution about town- 
plannmg during its previous sittings, it appeared to me that it was ap- 
propriate to examine the question from the financial aspect of town- 
planning on the principles recommended by the English Act in those 
resolutions. It seems to me that if those principles of financing town- 
planning schemes are adopted in India, most of the provincial towns 
will not be able to finance the schemes at all. With the view, there- 
fore, to see how far existing conditions would justify the introduction 
of these measures and the adoption of the financial proposals laid down 
in the English Acts, I have placed before the Conference details of some 
of the schemes carried out from provincial funds in Ellore. You will 
see from the details given that none of these schemes could be financed 
on the principles laid down by the English Acts. It seems to me, there- 
fore, a matter worthy of consideration as to whether this Conference 
should recommend to the G-overnment any other way of financing these 
schemes. In regard to this question of town-planning the most important 
consideration is the question of the dwellings for the poor. We have 
had large numbers of the poor living in the heart of the towns, who, from 
the insanitary conditions under which they lived, had to be removed to 
better localities, and the result was that all these localities were acquired 
at great cost, but the question of housing the people remained as far off 
from solution as ever. This is the great difl5.oulty that we are faced 
with in the Madras Presidency, whether by the relief of this congestion 
and the acquisition of sanitary localities we are placing these poor per- 
sons who are turned out in better surroundings and better houses. In 
Madras the policy has been to clear large blocks of land for house building 
purposes, and place them at the disposal of persons who were turned 
out by town-planning schemes, but the Government have systematically 
refused to recognise the principle of providing house accommodation 
for those who were displaced by these schemes. It was stated that it 
is purely a matter for local bodies and the Government would not finance 
them or give provincial grants in aid of building houses for the poor who 
had been displaced by town-planning schemes. The question therefore 
arises for consideration whether this policy of the relief of congestion 
and the acquisition of insanitary areas is sound unless^ some provision 
is made for the housing of the poor who are dishoused in this way. Is 
it to be regarded as merely a matter of commercial concern or is it to be 
part and parcel of sanitary work ? I beMeve, Sir, that, unless some 
provision is made either by better provincial grants or by increasing 
the resources at the disposal of local bodies, the question of town-plan- 
ning will remain as far from solution as possible. 

The speaker then referred to the paper by Lala J ai Lai on “ Sanitary 
Improvement in Urban Areas ” and observed that he (Lala Jai Lai) 
had complained that the Simla Improvement Committee had also the 
same financial difiiculties as they had in Madras. 

Another point on which he would like to place some insistence was 
town-planning in rural areas. In Madras they had 400 towns with a 
population of 5,000 and over, as shown in Appendix B of his paper. 
The ground rent payable on ' these sites was revisable every 30 
years. These lands which were built upon were still regarded as 
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agricultural laud for the purpose of raising ground rents. If it 
were a municipaliby, the letting value of the land would be revised 
every 6 years. The rules were complicated and required a great 
deal of consideration. The town-planning act as proposed in a reso- 
lution of the Sanitary Conference last year would apply to large towns, 
but it was equally necessary that in reference to small towns a set of 
rules, simple and equitable to all parties concerned, should also be intro- 
duced. 

Another point in regard to town-planning was that social restric- 
tions and the habits of the people had to be considered. They were 
still experiencing difficulty in this connection at EUore in getting people 
who had been sent away from congested areas to accept sites acquired 
by the Municipality. Any scheme would be a failure unless the iuchna- 
tions of the people were taken into account, 

Mr. Jai Lal’s paper on “ Sanitary Improvement in Urban Areas,” ^ 
and Mr. K. Iyengar’s paper on the “ Bangalore City Extensions ” were 
taken as read in the absence of the authors. The following is a 
summary of Mr. Jai Lai’s paper : — 

The position and powers of municipal bodies is de&aed and discussed 
with reference to the control over construction of new buildings and 
necessary improvements of existing ruinous or insanitary buildings. 

The limitations of the Punjab Municipal Act, III of 1911, are set 
forth and administrative difficulties are pointed out. For example, 
in the case of a ruinous or insanitary building, which nothing short of 
rebuilding or reconstruction can remedy, municipal committees are 
bound to give the owner the option of either removing it or repairing 
it, and that the repairs should be specified on the legal notice. This 
throws undue responsibilities on the committees. Again, municipal 
committees are powerless to take action regarding insanitary buildings 
occupied for purposes other than human habitation. 

These defects should be remedied and in cases of conflicting interests, 
sanitary considerations should override all others. 

As regards land acquisition to relieve congested areas : — 

(a) all schemes should include provision of accommodation for 

people turned ,out and whose houses are acquned or 
demolished, 

(b) owners of adjacent property or land who benefit by improve- 

ments should contribute to the cost of such improvements 
in direct proportion to the benefit they receive, 

(c) procedure under the Land Acquisition Act should be shortened 

and simplified, and land acquisition officers should be 
empowered to take into consideration, when awarding 
compensation, the ruinous or insanitary state of buildings 
or property, 

(d) disputes should be settled quickly and finally by arbitration 

and no hard and fast rules laid down, 

(e) municipal bodies should be empowered to issue debentures 

or form improvement trusts to provide funds for reclama- 
tion of insanitary areas, and without the necessity of 
asking for special legislation, 

Mr.^ K. Ivungar’s paper on the “ Extension of Bangalore City” * is 
summarised as follows : — In 1892, improvements and extensions 
of the town of Mysore were undertaken and proved so beneficial 
that, in order to minimise the excessive overcrowding, similar 
efforts were made in Bangalore, and the Chamarajendrapet extension 
was built to the west. 

"When plague broke out in 1898, the evils of overcrowding were 
accentuated and further extensions took place to the north and south 
of the old city. Recently a fourth extension, linking up those on the 
west and south, has been opened out. ' 

* Volume IV. 
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The author discusses the geological formation, topography and 
climate of the area and their bearing on the choice of site for, and lay- 
out of, the extensions. 

The total area of the four extensions up to date is 1,089 acres, which, 
with the area of the city proper, 666 acres, gives a total extent of built 
area of 1,755 acres. 

The extensions are all laid out more or less on the gridiron or chess- 
board plan. In only one, the Basavangudi extension, are added four 
diagonal roads terminating at the four corners of a public square in the 
centre of the extension. 

The approach roads are 100 feet wide, and other roads vary from 
40 to 60 feet. Each row of houses is divided by a narrow conservancy 
lane, 12 to 15 feet in breadth, and these lanes form a distinguishing 
feature of the Bangalore extensions. 

The designs adopted, though unimpeachable from a sanitary point 
of view, give a stiff and monotonous appearance. Due regard has not 
been paid to natural features, and consequently there is a lack of beauty 
of perspective and variety of landscape. In all subsequent extensions 
this should be borne in mind, and natural features taken advantage of. 

The storm water drainage, sewerage, and water-supply schemes 
were not completed before people were allowed to build houses on the 
sites. This was a serious mistake, and in all future extensions these 
works should invariably be included in the estimates and completed 
first. 

The paper concludes with a description of the drainage and sewerage 
arrangements of the extensions, their defects, and the improvements 
still required. 

A map of the four extensions, a diagram showing seetions of roads 
and conservancy lanes, and general plans of house connections and 
drainage works accompany the paper. 

Rai Bahadtje G-anga Pbeshad Varma said he had read Mr. Orr’s 
instructive paper and heard his address with great interest. He agreed 
that the 63^° rule should be adopted in all cities, but pointed out two 
difficulties which occurred to him in Upper India. These were (1) 
that if they insisted on house-owners, when they rebuilt their houses, 
leaving a 10 feet lane behind, the first thing asked for would be 
compensation. The second difficulty was that if 10 feet were 
taken away from houses which generally had a width of 40 or 50 ft., 
it would not be possible to have a zenana house suitable for Muham- 
madans in Upper India. He would like to know how these problems 
had been solved in Bombay. If they could be solved, the question of 
relieving congested areas would be solved, but as far as Northern India 
was concerned this was a great difficulty. 

Rai Sahib Wazir Singh did not think that the 63|° rule could be 
of universal application aud thought it would depend upon the physical 
and local conditions of the place as to where it could be applied. 
He instanced Delhi where one-storeyed buildings would be unbearable 
in the hot weather. In Saharanpur, Meerut, Delhi and other adjacent 
places it was the custom to have large chowks in the middle of houses, 
and these were used on the occasions of gatherings at a funeral or mar- 
riage, and serve the purpose of a chimney. These chowks were also to 
be found in Lahore, Amritsar, Liidhiana and Eero zepore, and it may be 
proper to apply the 63-^° rule to these places. Again in Delhi they had 
what may be called the right of privacy. If there already existed a house 
two-storeys high, and the municipafity only permitted a one-storeyed 
house adjoining it, the owner of the one-storeyed house had the right 
to bring an action against the owner of the other house to have all windows 
closed so long as they overhang or overlook his house. Another question 
also had to be considered. When the population increases there are 
only two alternatives, either to give them land to build, or to mcrease 
the storeys of houses. In Delhi there was no alternative but to increase 
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the' number of storeys so as to give place to newcomers. In Delhi the 
ground floor of a house is seldom used for residential puj poses. The 
application of this rule would operate hardly m these cases, and this 
could not be justified on grounds of sanitation alone. From Mr. Orr’s 
paper it v/ould appear that ho allowed a house to be double the width 
of the street in height in cases where there were no chowks. In Delhi 
the fiLrst storey is generally 12 to 16 feet high, the second storey between 
10 to 12 feet, and the third storey, called a Barsati, is a small room used 
in the rainy season. The womenfolk aud family take the air each even- 
ing on the tops of the houses, and pamchajjas, and the prohibition of 
high houses would afiect their health. He thought that the physical 
and other conditions of a particular town should be taken into 
consideration before making such a rule universal. This rule will aflect 
very seriously the value of urban immoveable property in Delhi 
and there are many persons in Delhi who live solely upon income from 
reJits. 

Mr. Kent : — should like to congratulate my friend Mr. Orr on his 
interesting and instructive paper. 1 read his paper with feeliugs of 
pleasure and admiration mingled with a little disappointment. Feelings 
of pleasure, because I was brought once more in contact with a subject 
with which, as Engineer to the Bombay Improvement Trust for some 
years, I have considerable experience. Admiration at the extraordinary 
industry and painstaking ingenuity of Mr. Orr in producing this remark- 
able paper which must have taken up a very great deal of his time, and 
which is, to the scientific man and the expert, certainly very instructive. 
There is a certain amount of disappointment at the way in which the 
subject has been treated. Mr. Orr, we know in Bombay, is very thorough, 
and everything he touches he usually sees through. He has unfurled 
his banner in Bombay, his gospel is in his hand, and his disciples are 
collected round him, but it seems to me that his gospel of which the 
paper presented to the Conference is only a chapter, is a little too com- 
plex for simple men. If a man wants to move nmltitudes he must 
preach a simple creed, and I think in the paper that we have before 
us, there is just a chance of the wood being obscured by the trees. That, 
I think, is a pity. The paper is full of meat, but ’tis a trifle indigestible. 
As regards this 63 rule, the essence of it is as shown on the blackboard, 
viz., that if you have two houses side by side, then the space between 
the two houses should be one-half the height of the taller house. That 
is the rule in its essence. Of course, as Mr. Orr points out, it is to be 
apphed in a variety of ways, and conditions, but those are matters which 
ought to be left for the executive officer and the expert, and need not 
concern the man in the street. If you tell Tmn that when there are two 
houses adjoining, the space between the two should be one-half the 
height of the taller house, he will understand you ; but if you befog 
his mind with an immense amount of detail the matter will cease to 
interest him, and possibly ahenate his support. 

Mr. Orr has told us in his interesting paper that the building bye- 
laws of the Bombay Improvement Trust are based largely upon the very 
valuable work that was done by the late Mr. Harvey. Everybody who 
knew Mr. Harvey as Municipal Commissioner of Bombay had the very 
greatest admiration for him and his thoroughness, and it was he who 
really went to the root of the sanitary problems in Bombay, and in Ins 
practical mind formulated a number of suggestions which we in the 
Improvement Trust have endeavoured to put into shape, in the form 
bye-laws, and the 63^° rule is more or less based on his suggestions. 
We do not consider the 63^° rule altogether sufficient, but having regard 
to the enormous value of land in Bombay, we have not found it possible 
to adopt anything more stringent. We regard this 63 1° rule as the 
sheet-anchor of our bye-laws. People have tried to tamper with it but 
wn have stood up against all opposition and I believe it is now universally 
aomittea to be a very admirable sanitary rule. Athene time before this 
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rule came into existence, there was a sort of rough rule that only ono- 
third of a plot of land need be left as an open space, i.e., two-thirds 
might be built upon. But that rule might operate harshly or it might 
operate in a manner prejudicial to sanitation. It is possible to design 
a house which will not cover more than two-thirds of the plot and yet 
at the same time be hopelessly insanitary. The 63|° rule operates every- 
where on Trust Estates and I have no doubt it will even meet Delhi 
conditions. 

I very much regret to see a proposal in Mr. Orr’s paper to reduce 
the 63^° angle rule to one of 68°. I think that the 631° should bo the 
irreducible minimum. That angle is more obtuse than the angles adopt- 
ed in Liverpool and various other towns in England, and any lowering 
of this standard I view with dismay. In one para there is a municipal 
bye-law to the effect that in the case of chawls, i.e., buildings for housing 
of the poorer classes, there should be greater spaces left between buildings 
than in the case of the better class of buildmgs. Kobody is able to under- 
stand that anomaly, and Mr. Orr touches on it in his paper. It seems 
strange that when buildings are designed for the working classes who are 
supposed to be dirtier in their habits than the well-to-do, they should 
have greater open spaces. The more well-to-do a man is and the 
better he is educated the more space he likes about him, so there can 
be no vahd reason for insisting on the provision of greater space for 
chawls and houses of that sort, than for buildings for the superior 
classes. 

On plan No. 10 there is a proposal to cut off the backs of buildings 
and remodel them. Plan N o. 10 is typical of many of the grossly insaiu- 
tary areas in Bombay. You will see there two lines of houses abutting 
on streets with a very narrow space separating them at the back. This 
is the service passage which it is dificult for a sweeper to enter except 
sideways. That space is about 2 feet wide. The idea is to widen that 
out to get a 20 foot space at the back : that means cutting off the rear 
of all these houses, and as it is in the rear of these houses that the latrines 
and the washing places are generally located, it would result in such 
houses being deprived of these necessaries. Of course that involves 
the remodelling of the house. It means pulling down a part of the house 
and adapting it so as to include latrines and washing arrangements. 
I do not know whether Mr. Orr’s suggestion is that the cost of doing 
this should be borne by the public body concerned or whether it should 
be borne by the owner. I think that public funds should not be spent 
on works of this nature. I think the laws require revising so as to enable 
public bodies to insist upon these insanitary defects being removed at 
the expense of the owner. Bodies like the Improvement Trust should be 
concerned in big schemes, laying out roads and big areas and in develop- 
ing new land ; but their funds should not be squandered in doing things 
which ought to be done by the owners themselves. These people rack- 
rent their tenants and it is only reasonable that the cost of improvement 
should fall on them. 

I should lik e just to make a few remarks on Mr. Jai Lai’s paper on 
Simla. I always thought Simla was a sort of Elysium for the gods 
and was not aware that it had its dark, insanitary sinister spots, but 
apparently it has. It is very evident from the account given in the 
paper that some well-considered scheme for the lay-out of all Indian 
cities should be worked out. You must not deal with one little area, 
the city must be tackled as a whole. All schemes of improvement 
should be well-considered schemes and it is no good tinkeriug with 
little bits of a town. Mr. Jai Lai says : — “ In my opinion it is a 
great mistake to start on a campaign of acquisition and demolition 
of buildings in congested areas without first providing for the suitable 
accommodation of the persons occupying such buildings. If this is 
not done the very act intended for relieving congestion defeats its 
own purpose.”^ 
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That is so : there is no question about that. We have had just 
the same trouble in Bombay city and 1 think we might have been given 
a little credit for what we have done in the Trust to mitigate the hard- 
ships of displacement, but perhaps the writer of the paper did not 
know what had been done in Bombay in this conuection. In recent 
years we have systematically provided accommodation. I don’t say 
it has been sufficient in every case, but before tackling a new scheme 
we have built what we call semi-permanent camps for housing those 
that are displaced owing to our operations. We have a very simple form 
of camp. The sheds are all built of corrugated iron and in such a way 
that there are no holes bored in the sheets which are kept together by 
clips. This is put on a simple foundation and the whole shed can be 
rapidly taken to pieces and put up in another place when its removal 
is found necessary. In another place in his paper, Mr. Jai Lai says: 
“ If the site is left as an open piece of ground between other houses it 
comes to be used as a dumping ground for the filth and rubbish of the 
neighbouring houses and is thus a source of nuisance.” 

That is so. I think open spaces might conveniently be divided 
into three sorts. To begin with you have the small open space. In 
every area of the city you want a certain number of small open spaces 
as they have in Germany and other towns on the Continent, where 
children can go and play near their homes under the eyes of their mothers. 
Those places, in the larger towns, should be tarred so as to present a 
clean sanitary dustless surface, and where possible gymnastic apparatus 
or something of that kind might be provided for the children to play 
with. These places are found very necessary on the Continent and 
they fill a very greatly-felt want in keeping children off the streets. 
Another type of open space is large recreation grounds and parks. They 
are intended for youngish people, for sport and recreation, as well as for 
the general pubhe. There is a third kind of open space which has come 
into favour, particularly in America, and that is what is known as park- 
ways. Along the big avenues and boulevards, a wide shady space is 
left running parallel to the road, 40 ox 50 feet in width. This forms a 
continuous amenity, and as the tramways are frequently laid alongside, 
the convenience to the travelhng pubhe is very great. The next para- 
graph deals with betterment which is a very thorny subject, and which 
meets with an enormous amount of opposition, as it is bound to. It is 
very difficult to know how to assess the value of betterment. This 
problem will no doubt be tackled in time in Bombay and Mr. Orr wiU 
very hkely have something to tell us on the point presently. 

In Mr. Iyengar’s paper a good deal of attention is paid to the 
subject of tbe laying out of cities, and he explains the type of 
lay-out that has been adopted for the Bangalore City extensions. 
We have there what is knovn among town-planners as the chess- 
board or gridiron plan of lay-out. It seems to me that the man 
who laid out the extensions of Bangalore had made up his mind 
that the only way of laying out a city was by dividing it into a number 
of plots by roads at right angles to one, another. That type of lay-out 
may be very suitable on a flat plain. It is a very desirable type of lay- 
out in business areas where you want well-shaped plots for shops etc., 
but if traffic is to circulate in the most direct manner, a certain number 
of diagonal roads running through the lay-out is essential, "^en you 
come to the suburbs of a city where land may possibly be undulating, 
then formal rectangular type of lay-out is absolutely useless. I tbinV 
you must follow nature to some extent. You must study the contours 
carefully and make use of the levels for aligning roads and drainage 
works. Then there is the aesthetic point to be considered, it is one 
frequently neglected, ia this country. The question has been taken 
up at home, and on the Continent one sees the most delightful treatment 
of undulating areas. The lay-out by the new capital of the Australian 
Oommonwealth is a fine example of the most up-to-date treatment of 
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the lay-out of hilly country. But for town-planning schemes of any 
kind to be successful the collaboration of engineers and architects is 
essential. 

The Hon’ble Me. L. Poetee : — I should Kke to say one word. I 
think 15% is paid for the acquisition of insanitary properties all 
over India except in Calcutta and Bombay. There are special Acts 
with regard to this. 

The Hon’blb Me. J. P. Oee : — ^In connection with what Mr. Kent 
has just said about the development of undulating areas, may I pass 
round a plan of the development of what we call the garden suburb 
of Bombay, which is largely due to Mr. Kent’s genius ? 

Me. B. G. Tuenee ; — I should like to say a few words on the paper 
by the Hon’ble Mr. Ramachandra Rao. 

The paper deals more with the improvement of existing conditions 
in a town rather than providing for its future extension. The schemes 
explained are mainly housing schemes, and not such town-planning 
schemes as are actually being prepared under the English Town- 
Planning Act. It is stated that none of the schemes mentioned in the 
paper could be carried out if they were to be financed on the principle of 
betterment. This may be so, and the local authorities concerned would 
naturally consider this point before resolving to carry out the improve- 
ments by applying the provisions of an Act which gives them power to 
charge for betterment. It is not always thought desirable in England 
to use the Town-Planning Act, even when it would be more convenient 
to apply its provisions, and sanction has been refused to the preparation 
of some schemes on the ground that it would be better to proceed under 
the ordinary powers of the Public Health Act. One great advantage 
however in having an Act that allows a local authority to claim for 
betterment is that it arms them with a strong weapon with which 
to combat claims of compensation for injury. The result is that an 
agreement is usually effected between the local authority and the 
owners concerned, and the success of a town-planning scheme is assured 
if there is agreement between all parties. I have come across no case 
in England in which a claim for betterment by a local authority 
under the Town-Planning Act has had to be referred to arbitration. 
Agreements in aU cases have so far been effected. 

A good point is made in stating that Municipal finances in India 
need examination with a view to bringing them more into line with the 
conditions in the West. In the Bombay Presidency, a Mofussil Munici- 
pahty has to “ cut its coat according to the cloth,” and it is not found 
easy in practice to raise the taxes. In the case of town extension schemes 
it is most important to secure land whilst it is cheap. Municipal funds 
are generally small and hardly suj0&ce for present needs, so that the 
interest on capital borrowed to carry out a promising scheme is best 
obtained by a sHght increase in taxation. Ample return will be obtained 
if the scheme proves a success. In England the local rates can be in- 
creased or decreased without limit by a mere resolution of a Municipality, 
and in Scotland the general rates can likewise be increased up to a limit 
of 1/- in the £ on the assessable value. It would considerably help local 
authorities in India to improve and lay out their towns, if they could 
impose taxation up to a certain limit to meet the expenses of loans 
required for promisiug housing and town-planning schemes, when once 
such schemes have been finally sanctioned. 

The purchase of land in advance of development is also 
recommended. In England the local authorities are not very keen in 
this matter, but German Municipalities buy largely, and as an example 
of the extent to which they use their powers it might be mentioned 
that about' 70 per cent, of the land in the fairly large town of Uhn 
belongs to the local Municipality. 

It is suggested that if local authorities are permitted to make 
proposals for the acquisition of building land to meet not only present 
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but future needs for the next 20 or 30 years, and be allowed to 
confine proposals for constructional works only to the extent to wbicli 
they may be immediately necessary, there will be a better chance of the 
local authorities undertaking these schemes. This suggestion describes 
exactly the manner in which the Draft Bombay Town-Planning Bill 
will allow a scheme to be executed. A large area can be planned and 
all the land required, whether immediately or in the future, is either 
obtained at once by the local authority, or reseived for the purpose for 
which it is required, and from time to time, schemes dealing with cons- 
tcuctional works in different portions of the area can be taken in hand 
as the course of development demands. 

Mr. Gr. P. Robertson : — It is rather difficult to apply the 631° 
rule in Darjeeling where houses are built on the slope of a hill. In 
Darjeeling we have had many cases in which large bustees have arisen 
from small beginnings . People received permission to build huts . These 
huts in course of time develop into two-storeyed buildings, and in a 
very short time it becomes impossible to deal with them. There are 
several places of that sort where there are neither drains nor roads. 
In this connection I would like to see a clear definition of the word 
“ hut ” and the definition should include a two-storeyed building of the 
kind which is practically a hut. Then with regard to the question of 
houses for people displaced. In Darjeeling if they are taken too far 
from the town the price of labour increases considerably. 

In Darjeeling small open spaces are looked after by the Darjeeling 
Improvement Pund which is under the control of the Deputy Com- 
missioner. The Curator of the Botanical Garden is in charge of these 
areas and they are kept in very good order. 

Major C. H. Bxtck : — As regards general building bye-laws, 
many of them are fairly satisfactory, but the difficulty is to enforce 
them and to induce members of local bodies to apply them correctly. 

In second class municipalities it is desirable to instruct the muni- 
cipal sub-overseer or mistry, who is generally employed to prepare 
private plans, so that he will prepare them on proper principles. 

At an ordinary municipal meeting one has not time to go into details 
and to properly deal with the numerous plans sent in. As a matter 
of fact, in petty towns the method of building lies entirely in the hands 
of the municipal sub-overseer or mistry. 

I also wish to make a few remarks on the reflection of light by 
whitewashing outside and inside of walls. Whitewash is very cheap 
and it has a most marvellous eflect when applied to otherwise dark 
houses and streets. _ Take an ordmary existing shop in a bazar ; there 
is a front room fairly lighted (provided the street is broad), a middle 
room rather dark, and a back room, which is sometimes almost pitch 
dark. Whitewash the insidewalls and one can read in that back room. 
The importance of light to human health is well known, but I may men- 
tion that my brother, who is a surgeon of two hospitals in Brighton, 
once carried out experiments in the wards to see the effect on patients 
by changing the position of their beds ; the statistics which he ob- 
tained showed that even the slight variations of light within a single 
room had a decided effect on the rate of recovery of patients. I think, 
therefore, that our building bye-laws should always include rules for 
white or colour washing. 

Dr. Lankestbr ; — ^I should like strongly to support what has just 
been said about the value of light and about the extreme facility 
of securing it by the simple method that has just been mentioned. 
Again and again one has seen in practice dark rooms right in the 
middle of a city, where a few annas spent in whitewash would 
make all the difference between light and darkness. 

There is one other point as regards town improvement upon which 
I would like to lay emphasis, and that is the tremendous importance of 
pucea paving of narrow guUies. Anyone who is constantly in and out 
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amongst narrow gullies in the middle of a city is continually forced to 
see tlie great difference wMcli tliere is between tbose gullies wbicb have 
a pucca paving and tbgse wbicli are left unpaved. There is first the 
difference of cleanliness, they can be easily flushed every day. There 
is the absence of mud, and there is what is perhaps more important still, 
the fact that on one of these pucca gullies you can see in a moment 
whatever filth has been deposited, whereas in the ordinary mud, un- 
paved narrow passages, they go from bad to worse. When there is bad 
weather they become muddy, filth can be deposited on them and no one 
sees it, and they are frightfully offensive in hot weather. More than 
that, the possession of one of these easily eleanable streets seems to 
raise the social status of the whole mdkalla or quarter. You get a better 
class of inhabitant coming to them. The hoxises themselves arc 
improved and it seems to raise the whole tone of that particular 
mohalla. 

Of course as an outsider one is impressed by the great difficulty 
which all house-planning experts must be faced with, how long are avc 
to wait before these great improvements are to take place 1 We cannot 
encourage fires, most admirable as fires are when they do occur. The 
chief improvements in the city that I am connected with, date ahnost 
entirely from two very disastrous fires that have taken place drrring 
the past year, but something may surely be done in the way of encourag- 
ing public opinion on the part of the large owners. I would suggest 
that only those Indian gentlemen should ever be pxit on municipal 
committees who themselves are wilhng to make sacrifices in the direc- 
tion of seeing that their own property is above suspicion in this matter. 
There ought to be an end of what is constantly taking place, the stultifica- 
tion of all the plans that are put before the Committee by experts, because 
possibly the President or the most wealthy member of the Committee 
is there, and nothing can take place so long as he sits on that Committee. 
We need to have the best, not the richest, but the best and most truly 
advanced Indian opinion with us in these matters, and, gentlemen, I am 
perfectly certain that if we look for it in the right way, if we honour 
those who really are worthy of honour, we shall get that best and most 
advanced opinion on our side all through. 

The Hon’ble Mr. Ramaohandra E,ao brought forward the importance 
of providing suitable dwellings for the poor who are displaced by such 
schemes as have been mentioned. The shelter scheme heard of in 
Bombay is admirable so far as it goes, but it is feasible only temporarily . 
Its importance is great because it is one of the cases where we haye to 
guard against improvements, which may have as their sequel inevitable 
overcrowding, and which may really make the remedy in the end worse 
than the disease. The remedies are difficult, but perhaps one might 
mention two, one being the encouragement by heads of Government 
of philanthropy in the direction of large building trusts such as the 
Peabody Trust, and many other immense trusts in London, which 
have provided accommodation for hundreds of thousands of the poor 
in congested districts in London. Every head of Government in the 
different Presidencies is approached from time to time by wealthy 
Indians who are ready to give hberally, and are quite ready and 
indeed anxious for some direction to be given them, as to how best thmr 
money shall be spent. Might one dare humbly to put forward the 
proposal that the suggestion be made to generous donors to make gn*® 
that will benefit their own fellow countrymen in a large and wide 
manner like that, instead of building splendid edifices that will 
look well in the most prominent position of the pity. Further, investOTS 
in building schemes might be encouraged, if it were posable, by 
generous offers as regards Government or municipal land in or 
around cities. There is no question at all, I suppose, that the buiu^g 
of sanitary accommodation on a large scale would be a most excellent 
investment to companies who care to use their money in that way and 
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it )iiay encourage them to do so if they could have generous trcatmcnl 

as icgarding huilding sites. _ i ^ . 

Majou C. IL BtTCK : — There is uiiotlicr matter which. 1 iorgol 
to meiilion and that is tlic existence of sanitary rules in the various 
roli*^ious hooks of the people of India. IMany of these rules arc most 
excellent and if suitable ones were extracted and impressed on the people, 
they would have a great effect in imx>rovmg sanitatioii generally . At 

the time of Diwali, for instance, much can be done in this way. 1 
think it would be desirable for an officer to be placed on special duty to 
pr^pnre siicli Gxtxcicts* TIigsg, in tliG lis^nds of district 8;ixd. s^mittiTy offi~ 
cers, would be extremely useful. 

Mu . Moore ; — In regard to the rear open space insisted on by 
Mr, Orr, I think it would be well to leave out the word “ rear,” as in the 
type of houses commonly met with in Madras there is an open space 
in the centre, and as long as the house is not too high it is quite 
sanitary. He thought it would be a mistake to adopt a system which 
was not in accordance with local customs. He enquired whether Mr. 
Orr intended that the rules in regard to air space should apply to non- 
residontial buildings as well as residential buildings, because if they did 
not, a non-residential building might make the residential building next 
door to it entirely insanitary from the iioint of view of excluding light 
and air. 

In regard to Mr. Eao’s complaint that the Madras Government 
were not willing to give money for the building of houses for the persons 
who were dispossessed by improvement schemes, he pointed out that 
the Local Government was bound to refuse such a request, as such 
schemes had to be made self-supporting. If they were not self-sup- 
porting then their scope would he so limited as to be of practically no 
value. Model dwellings could only be constructed on a small scale and 
to serve as models. 

He entirely agreed with what Dr. Lankester had said as to eneonrag- 
ing Indian philanthropists to invest their money in building schemes 
and thought that, with personal influence, a great deal might be done in 
that direction. Something of this nature had been done in the_ station 
of Bangalore, for the improvement of which they had been given one 
lakh of rupees by the Government of India, and for every rupee they 
had spent, two rupees were spent by private Indian gentlemen, so that 
three lakhs were spent. He thought much could be done by enlisting 
the sympathies of inteUigeut Indians in this manner. 

Mr. G. H. Sahasrabudhe : — As a layman 1 would support 
the proposal of including “ whitewashing ” in the House Building 
bye-laws, but “ whitewashing ” may include whitewashing not only 
by chunam but by white earth or “ safeyd mntti. ” All of you must 
have seen that in villages some houses are kept clean by poor people 
by whitewashing their houses with white earth, so that the poorest of 
the poor will be able to white- wash their houses. 

Major Beadok : — I should like to ask Mr. Orr one little point 
of detail about this system that they have in Bombay of insisting on 
what I may call “ set-back ” Hues, The Punjab Municipal Act under 
which we work in Delhi, lays down that the Committee has power to 
institute set-back lines, but unfortunately that section also has a proviso 
which states that a man may be ordered to set his house back only pro- 
vided the Committee give him sufficient compensation. That is rather 
an important point and I should be very much obliged if Mr. Orr will 
tell us whether his schemes provide for finauemg such improvements. 
I think we probably all of us agree with what he has said on the subject 
of light and air, and so forth. 

We have two matters to consider, one is the question of new 
schemes for which rules have to be drawn up, and the other is the 
question of improving our existing insanitary towns. I think certain 
parts of Delhi must he admitted to be extremely insanitary, and I am 
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very feorjy to say that the Capital of India possesses no building hye-laws 
at all. There are some building rules but they can hardly be described 
as bye-la Avs. I want to emphasize the great difficulty one has, not only 
in getting^ bye-laws, but in getting them enforced when they are passed. 
My experience in Delhi has been that we have had great difficulty in 
drawing up suitable bye-laws. 

In regard to building hues, one of the first things necessary, I think, 
in our towns, especially in old towns, is to lay down a building line and 
to get people back to that building line. This is the only way in which 
you can prepare the way for the Improvement Trust. When it conies 
along, you have done a little towards improving the place and the 
result is that the work of the Improvement Trust Committee if it does 
come, is a little easier. In this conneetion I think that every such 
Committee should take the map of a toivn and begin by marking on that 
map the set-back Lines to be adopted in future. 

Major Beadon thou inferred to the subject of playgrounds. In 
Delhi they had really no playgrounds at all and it was pitiable to see the 
children of the place playing about in the streets for want of other open 
spaces. 

In regard to the question of financing municipalities he pointed out 
the great difierence in the methods adopted in England and in India. 
In India it was customary to have a number of different taxes and 
total these up when collected, and thereupon draw up an expenditure 
budget on that basis. If there was not sufficient money to carry out 
all the improvements those improvements were left undone. In England 
the custom was just the reverse, the expenditure budget was drawn 
up first aud they knew how much money they required ; they had 
only one tax, the house-tax, and they merely put an extra twopence or 
threepence on the house tax and so got the 'iuoney. He was confident 
that they ought, in financing Indian mmiicipalities, to insist on havii\g 
a flexible tax which could be increased when money was wanted for 
necessary improvements. 

The Hon’ble Mb. Kamaohahdea Kao referred to the question 
of financing municipalities which had been mentioned by Mr. Turner, 
in Madras the tax was 16 J per cent, over the rental value and several 
municipalities had exhausted their resources. Out of 63 municipalities 
only 19 were provided with water-supply schemes, and none of them 
with drainage schemes. The margin of taxation was so small that 
unless substantial help was given to municipalities from Provincial 
or Imperial funds it would not be possible for these municipaHtios 
to finance drainage schemes. 

In regard to model dwellings he mentioned that the design of a 
cheap dwelling-house furnished by the Sanitary Engineer to the Madras 
Government cost Rs. 456, whereas the cost of a kutcha hut put up by 
the poorest class of persons in Madras was only 30 or 40 or 60 rupees. 
He thought it was, in these circumstances, impossible for the municipa- 
hties to undertake to provide dwellings for the poorest classes, and un- 
less that question was faced town-planning would stand where it was. 

In regard to what Mr. Moore had said, Mr. Kao said his point 
was not that the Madras Government was not sympathetic, but that 
the problem was not within their power. It was for that reason he 
had mentioned the matter at this Conference so that they might bring 
their difficulties before the Government of India. 

He was glad to know that Mr. Turner approved of the idea of ac- 
quiring all the available ground in the neighbourhood of towns for 
improvement purposes. If the question of financing improvement 
schemes could be at least partially solved, it was only by acquiring 
all such available ground, as early as possible even before the work of 
removing congestion commenced. He suggested that a resolution 
might be adopted in favour of the acquisition of land in the neighbour- 
hood of towns, before the demolition of houses in insanitary areas was 
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1111(1 ettakcli, ami tliat Proviiioial and Imperial grants ))e devoted to 
tliat purpose. 

There was another point, that in regard to providing playgrounds 
for children referred to by IMajor Beadon from Delhi. Schools were 
distributed all over Delhi and they required a great deal of money in 
order to provide gardens or open spaces for the children. 

The Hon’ble Mr. J. P. Orr in replying said ; -I observed that 
in some of the remarks that have been made it seems to bo the impres- 
sion of the speakers that what I have recommended is the adoption 
in toto and everywhere of the 63.^° rule as in force in Bombay. That, 
of course, was never my intention. 1 am glad to hear other speakers 
recommend that local conditions should be taken into consideration. 
Of course in a huge continent Hke India one must recognise that local 
conditions will vary enormously, and what is suitable for one place may 
not be suitable for another ; and yet 1 hope that there may be found 
no necessity for distinction between one place and another in the adoption 
of the p'inci'ples underlying the 63^° rule. There arc some very big 
questions raised which 1 fear would involve separate lectures of half 
an hour each, and I would recommend that some of them be brought uj) 
at the next Conference after people have had time to consider them in 
relation to their several towns. 

Taking the Hon’ble Mr. Ramachandra Bao first, ho has had a great 
deal to say upon the question of providing for the people to be evicted 
before actually acquiring their land. That, of course, is a very difiiculi 
(juestion and one upon which we have had experience in Bombay and 
in fact it is a point in respect of which we plead guilty to having made 
mistakes in the past, by which mistakes we hope other people will 
benefit. It is true that in Bombay, as I believe in parts of Madi’as, the 
result of turning people out of their houses has been that the neigh- 
bouring parts have become overcrowded, that rents have consequently 
gone up, and when those parts had to be acquired acquisition had to Ijc 
paid for on the basis of those enhanced rents. I will tell you 
something of what we have done in more recent times to try and escape 
this difiiculty. In the first place, we have now reached in Bombay 
a stage at which the rise in rent has been checked. The supply of ac- 
commodation is exceeding the demand, and we now have no difiiculty 
whatever in seeing that people are provided with rooms when we acquire 
houses, because our policy now is, not to evict immediately after acquisi- 
tion, but to leave people in possession of their houses for as lon^ as we 
possibly can, and to turn them out block by block as we require the 
different blocks for development. 

We keep a register in which is recorded what room has been offered 
to each man a couple of months before he has been evicted from the 
room we want to demo fish. We find that about half of them take 
the rooms we offer and haK of them go elsewhere. I have tried to find 
out whether now-a-days this results in overcrowding and my general 
impression is that it does not, because sanitary building has been 
encouraged, in recent years in Bombay ; that indicates the policy 
which I think should be followed everywhere. You want, on a< 3 count 
of that provision of the Laud Acquisition Act which says that the 
date of d^laration is the date on which you value a house, to notify 
for acquisition as early as possible ; but having acquired your pro- 
perties you need not at once evict the inhabitants of those properties. 
What we do is to pick out the worst of those properties here and 
there, and evict the people from those, and we put up for those people 
that we cannot find rooms for elsewhere, serai-permanent camps, a 
type of which I have brought here and will explain to anybody who 
ydshi^ to inspect it. The advantage of these semi-permanent camps 
is mis : ^ Mr. Kent has described to you. they are put up in such 
a way mat fh.e material of which they are composed can at any tinje 
be taken out of the building and is available ^or use. We never 
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make holes in our .conjugated iron sheets. I have here a statement of 
our finances for these houses. They cost us Es. 150 per room, and 
after allowing Rs. 5 per square yard as the cost of the land, a cost 
which, 1 suppose, is much more than you would have in many othci’ 
towns, we still make a profit of 4‘7 per cent, upon rents of Rs. 2-8-0 
per rooni. Now Rs. 2-8-0 can always be paid in Bombay. There we 
have quite a different state of affairs from what exists in Madras and 
Cawnpore. I am told that people there cannot afford to pay vei'y 
much more than 8 annas per month. If that is so, what is required 
is a general increase of wages which, I suppose, all town-planners 
foresee must come and has to be faced. We make a return of 4’7 
per cent, in Bombay upon the money that we put into these semi- 
permanent camps, and if you regard the land as of no value you get a 
9 per cent, return. So that people adopting that form of semi- 
permanent camp in places where land is of less value than in Bombay, 
may find that they will get a return of something like 4 per cent., 
4*7% just covers what we have to pay on interest on sinking fund. 

The Hon’ble Mr. Ramachandra Rao has said he thought Indiau 
municipalities should acquire all land in the course of development 
before they start any scheme. I am afraid our experience does not 
lead me to encourage him. It may be all right in particular places, 
but in Bombay we have found it very doubtful. We still do not know ; 
it is a matter to be settled later on when our lands are fully developed ; 
but although we acquired land in the north of the Island at from one 
to two rupees per square yard which is very low compared to Rs. 25 
per square yard which we had to pay elsewhere, we do not expect to be 
able to make a profit on that because of the great cost of preparing 
roads and filhng up the land, etc., and what is more, and what a gi’eat 
many people do not take into account, the loss in interest and sinking 
fund charges that occurs in the interval between acquiring the land and 
spending the money in developing it and being able to lease it. I quite 
sympathise with the Hon’ble Mr. Ramachandra Rao in his exposition 
of the difficulties in Madras, because Government let them have land 
at a rent which is liable to enhancement in the future. You want 
certainty as far as you can get it in all these enterprises, and that un- 
certainty would debar private enterprise to some extent. It might 
be possible for the Madras Government to let the municipality wanting 
land for the purpose of erecting temporary homes for people they wish 
to evict, have the land for twenty years at a nominal rent and return 
it to them afterwards. Then you ask what is to be done with people 
who have been put there during those twenty years. You may hope 
that, as has happened in Bombay, private enterprise encouraged by the 
measures that sanitarians are taking to depreciate insanitary property 
and appreciate sanitary property, will have provided sufficient accom- 
modation for the people who have been temporarily accommo^ted for 
twenty years in semi-permanent camps provided by the municipality. 

I might mention that in Austria there is a very large business done in 
that direction. The Government relieve builders of taxes for ten, 
twenty, or even thirty years, on condition of their erecting buildings 
of a certain kind and letting them out at certain rates to poor 
people. 

Rai Ganga Pershad Varma raised a point about how far the 
cutting off of the rear part of a building might affect the value of the 
rooms : that is a difficulty. You may, as he says, cut off ten feet from 
a house and the remainder may not be sufficient for the man to make 
any practical use of it. I do not see that there is any help for that 
except in such a case, to acquire the whole house and use ^the plot so 
acquired for extensions of neighbouring houses, which is what we are 
proposing to do by way of experiment in Bombay. Perhaps next year 
or the year after I shall be able to give you the resnlte of our actual 
experiments in this direction. The general idea is that if you have to 
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cut ofi so iiiucli of a house that the reniaiudcr is of no valiK*, the 
owner of the house shall have the right to force you to acquire tlic 
whole. 

Eai Sahib Wazii’ Singh seems to have misunderstood, me. 1 
gather that he thinks that the 63^° rule gives a man the right of light 
and air over his neighbour's property. Of course nothing of the kind 
is intended. You tell a man who is building a house that he has got to 
pi'ovido sufficient open space round his house, and p>riniarily that space* 
is expected to be within his own holding. If ho can get a neighbour to 
agree with him that he may use his land for the purpose of his open space, 
well and good ; otherwise you require a man to find that space 
within his own holding : you certainly would not give him rights 
over anyone else’s property. Then he asked about the cases in 
which ground floors are not used for residential purposes. If he will 
look at Appendix B of my note, he will find that that tiiiestion has 
been hilly treated there. Where the ground floor is not used for 
residential purposes it is not necessary to apply the 63^° light plane 
lule. The light plane rule, as defined, is for residential quarters only, 
it is only the rear air plane rule that is apphed both to residential and 
non-residential quarters. 

1 may take up what Mr. Moore remarked about this. Tic said that 
you might apply your rules to a residential building, but if you did not 
apply them to a non-residential building next door you might entirely 
spoil the residential building . That is so . If you have a non-i“esiden t in 1 
building on a plot you might spoil a residential building on the next 
plot if you did not leave sufficient side open space. If a house is 60 
feet high and has a non-residential building next to it, that non- 
residential building may be built right up to the edge of the holding; 
but wo require the owner of the 60 feet house to leave 30 feet in his own 
land. The residential house is 60 feet high and must have a side s})ac<‘ 
of 30 feet. That will sufficiently ventilate his I'ooms even if tlu* 
non-residential house is built right up to the margin. But we do 
insist upon the rear open space satisfying the 63^° rule, even in a 
non-residential house. The other question raised by Mr. Moore was 
as regards whether you should enforce the rear open space in places 
where the custom is to rely entirely upon interior open spaces for the 
lighting and ventilation of the rooms. That is a great difficulty which 
occurred to me at once when I saw the type of buildings in Lucknow. 
But Mr. Moore says, why should you bother about other buildings if 
the interior open space is sufficient for light and ventilation. If you 
look at the statement of the principles upon which these rules are based, 
you win see that the 63^° rear air plane rule is devised with the object 
of securing perflation of air 'behind rows of buildings ; and if you do not 
apply that to all buildings, you would have non-residential buildings 
obstructing that passage which is left for perflation of air between row's 
of buildings. You must apply that rear plane rule to non-residential 
buildings as well as residential. That being so, it becomes somewhat 
difficult to take the case of buildings in places where it is customary 
to rely upon interior aic spaces. I can only suggest that you will have 
to insist upon the house sites there being larger than they are in other 
places, and if you so reduced your house site by requiring the back part 
to be left as an open space, as to leave no room for an indispensable 
interior courtyard, I am afraid you wiU have to acquire the whole 
site. I can quite realise that may be a difficulty which is insuperable 
here, and will require one of those modifications of the 63^° rule as 
applied to Bombay which I recognise as essential. In that connection, 
too, I may speak about the hill station difficulty. If you look at the 
statement of principles, you will find, as I said before, that the object 
of tins 63^ rear air plane rule is to provide space for perflation of air 
between rows of buil^gs. In the examples given of Barjcefing, 
Bimla or other hjll stations, you have not got two rows of buildings 
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between which you want perflation of air, so you do not need to apply 
that rule there at all. 

I outirely endorse all that has been said about the necessity of en- 
forciiuj bye-laws. In the book of model rules and bye-laws which 1 pre- 
pared for the Bombay Government some time ago, I remember I started 
by saying you might have written at the top of each page, “ It is no 
good having bye-laws if you do not enforce them.” It is a great 
difficulty ; one does not know what to recommend. There are in 
Bombay, and I hear there arc in many other Provinces, munici- 
palities who will stultify any bye-laws you may make by refusing 
to enforce them. I can only suggest that it may prove necessary lor 
Government to decide to legislate, to the eflect that in such cases the 
disposing of all matters connected with the enforcement of bye-laws 
should be loft not to the municipality as a whole, but to either an 
('xeeutivc officer or a small but very select committee. 

There was a point raised by Major Beadon as regards set-backs. 
In Bombay the Improvement Trust acquired their estates and then 
laid down their set-back lines, so that they have to pay through the 
nose for land which rrltimately goes into roads ; and the municipality 
themselves are just now in a great difficulty because they realise that 
they have let themselves in for enormous expenditure under the 
present law for paying compensation for set-backs for roads outside 
the Improvement Trust estates. The whole question is now being 
considered by separate committees and, perhaps, we may have some- 
thing moi’e to say about that a year or two hence. Por the present 
wo only know that this is an insuperable difficulty which adds greatly 
1^0 the expense of the Town Improvement scheme. 


( xer ) 



SECTION B. 

First Session. 

TirE IIon’ble Sir Pardey Lukis, k.c.s.t., k.h.s., 

Presiding. 

(a) Kala-Azar. 

TnE President : — ^We propose to make a slight change in the 
agenda this morning for the convenience of the delegates. We shall 
begin with kala-azar, after discussmg which, we will take Dr. Bentley’s 
paper on the reaction of mosquitoes to artificial hght. Then wc will 
adjourn to another part of the building where Major Christophers will 
give a practical demonstration, with reference to his synoptic 
arrangement of Indian anophelines. As regards kala-azar, before 
J ask the various gentlemen to introduce their papers, I wish to say 
that the reason why we have not been able to put before the Conference 
the report of the kala-azar committee, is that it was delayed in 
submission, I did not receive it till I came here at the beginning of this 
week and it has been impossible, therefore, to have it considered by the 
Scientific Advisory Board. Most of the members of the committee 
are here and will be able to speak on various matters, I have 
already mentioned to you Captain Patton’s observation on dogs and 
you have a precis of Captain Mackie’s work before you. 

There is only one point in connection with this report which 1 
desire to speak about, and that is as regards certain observations whi(*h 
have been made by Dr. Korke. Dr, Korke has examined a large number 
of smears from the bone-marrow and spleens of dogs, and in four cases 
he has found one or niore isolated bodies resembhng Leishmania in 
appearance. It is a little doubtful whether these bodies are really 
Leishmania and therefore I have advised Dr. Korke not to publish his 
observations as yet. We propose to continue the observations and also 
the work which he is doing in confirmation of Dr. Row’s inoculation 
experiments. I only mention this now, in order that if Dr. Korke ’s 
observations are co n fi r med later on there may be no doubt as to 
the priority of the discovery. 

Captain Mackie introduced his paper Kala-azar in Assam,”* of 
which the following is a summary : — 

The contribution is a precis of a progress report of work undertaken 
between the months of February and September 1913. 

A study of the history and incidence of kala-azar from 1891 on- 
wards shows that there has been a very shght increase during the last 
three or four years, though scarcely enough to confirm the belief of 
villagers that a distinct recrudescence has occurred during recent years. 
Of the cases observed, eighty-one per cent, were in the first fifteen years 
of life. The author advances the opinion that the main point of epi- 
demiological interest in the disease is its dependence upon close personal 
contact. 

Out of 433 examinations of the peripheral blood, the specific para- 
sites were found in 11 per cent. ; but excluding “ doubtful ” cases 
21 per cent, showed Leishmania. The author is not inclmed to believe 
that the significance of the parasite in the blood stream is as great 
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a? somo lioliovo. Ex-porimoiital work on aniinal^ is being nnclertaken ; 
llie negative rosnlls from disseet ion of flies, mosquitoes, iloas, bed-bngs 
and other inseots is i-efeired to. Tim spleen and bone marrow of dogs 
from ka]a-a;!ar villages have not shown any visible infection. 

The author has tried various methods of treatment without 
success, though intestinal antiseptics are useful in reducing the fever 
and improving the general condition. 

The work and investigation is still being carried on in different 
parts of Assam. 

Cabtain Mackie : — The paper which is before you in my 
name is a very short precis of the work which has been carried on by 
me under the Indian Research Fund during the last 8 months. I divided 
my report into three paits — epidemiological, clinical and experimental. 
Under the heading of epidemiological I have not been able to throw 
any light on the transmission of the disease. I was not able to find 
tJiat caste or occupation had any influence or cause, or that there was 
any particular relationship between kala-azar and climatic conditions 
or meteorological conditions. As you have mentioned. Sir, there was a 
very interesting point about the age distribution which shows that 
kala-azar at present, in Assam at any rate, is a juvenile disease, because 
80 per cent, of the cases were in people under 15 years of age. Whether 
that tendency to attack the young is due to any particular conditions 
of childhood it is difficult to say. It however coincides fairly 
accurately with the time since the big epidemic in 1906-07, so that it 
looks as if kala-azar were particularly prone to attack the juvenile popu- 
lation which had sprung up since the big epidemic. And therefore it 
may have something to do with the question of immunity. I have 
made some remarks here on the question of sexual intercourse, as last 
year you referred to it particularly as a question which needed to be 
considered. 1 am inclined to place no importance whatever on the 
relation of sexual intercourse to kala-azar. The next part of my report 
deals with clinical observation. I don’t wish to say much on this part 
of the subject except just to lay stress on this question of irritability 
of the heart which has not, I think, received the attention which it 
might have done. I found that the heart beat was almost invariably 
quickened quite out of all proportion to the temperature. In this 
connection it is rather interesting to note that I saw a case in the 
hospital here which had been diagnosed by Colonel Rogers as a case 
of undoubted kala-azar. And there, as I pointed out to Major Walton, 
the heart beat was 148 although the temperature was about normal. 
Then under the head of experimental work I have a good many records, 
but unfortunately mostly of a negative character. I examined 
433 specimens of the peripheral blood, and I found that Leishmania 
were present in about 20 per cent. My examination was nothing like 
as extended as that generally adopted by Colonel Donovan and Captain 
Patton in Madras, because for the most part they diagnose their cases 
by the examination of the peripheral blood, and therefore it is not strange 
that they record a very much larger proportion of positive results than 
those people who, for instance, adopt spleen puncture as a method of 
diagnosis. So that 1 don’t think there is necessarily any very great 
difference in this respect between the Madras cases and the Assam 
cases, but I shall be glad to hear what Colonel Donovan and Captain 
Patton have to say about that. Spleen puncture has bep carried 
out by me in nearly two hundred cases since I have been on tins inquiry. 

I have never noticed any ill effects from this small operation at all. 
Then as to the question of the significance of the parasite in the peri- 
pheral blood. That is, I think, a very important and interesting ques- 
tion, because it has been assumed that because the parasite appears in 
the peripheral blood it is necessary that the disease mu^ be transmitted 
through the peripheral blood. Of course, the probability is largely in 
favour of that hypothesis. But it does not absolutely make a suffi- 
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fioiilly TOi'o foinulalioii on \\1iicli to roar n very lavf<(' supoisirnciurt'. 

1 do iiot Ihitik that anylaxly lias ov<m‘ succoodod in iiux-ulating 
aiiv animal dinx-tly from the peiiphoial blood noi' in eidt iv'ating 
Jjcishniania, ('V» n in cases winov Ihoic have been a huge nunibei 
ol parasites. Then with regard to iny animal expel innmts. I have 
done 40 animal experiinouts altogether and 1 fonnd for ih(‘ most 
part that tinimaU are very ndraetory and diflienlt to inoculate. There 
my experience coincides with those of other workers in Madras and 
elsew'here. I have recently also succeeded in inoculating dogs witli 
kala-azar in Assam, by introducing human spleen material into 
the ])eritoneal cavity. OtherrA'ise I found that the flying fox is a 
most susceptible animal, and as it is veiy high in the zoological scale 
and cheap, it tnay be a tisefnl animal for futnre Avoik. Then 1 haA'<‘ 
examined a largi^ number of insects tif different kinds. 1 have laid 
down fly pa])er in a large nnmber of ktila-azar houses, but th(‘ insect 
catch has been very disappointing- -only a A’eiy few biting insects wen* 
obtained from any of the houses, Klagcllati^s have been fonnd in 
sandllies and have been identified as such by Jh'ofessor Minchiu, 
tliongh their source and naitire are ohsctire. I have also examined 
a good many intestinal worms as well as mosquitoes, fleas, and oilier in- 
sects, bnt i have fonnd nothing at all in any of them. The question 
of the bed-bug is also very interesting, although the nnmher of bed-hags 
1 have examined is not -very large. Instead of taking a large nnmher 
from stray sources, 1 confined myself to examining only those actually 
caught in the bedding of kala-azar patients, and from these a total of 
469 bugs Avere obtained. These bugs in every case ■n’’ere In-onght to the 
laboratory, and they were dissected and examined in the fi*esh state 
and afterward stained, and in 209 of these the stomach contents were 
introduced into the tissue of a monkey, and of flying-foxes and dogs. 
I examined these animals a few days ago and so far I have not been able 
to get any positive results. Then this question of dogs which is a very 
important one : 1 have killed 93 dogs under the same favourable coii- 
ditions. That is to say, 1 have always chosen dogs who have been in 
or about a kala-azar house or in the vicinity of kala-azar patients. 1 
liave subjected them to microscopic examination, and 1 haA^e also in- 
oculated the bone marroAv of a number of these into animals, but these 
latter which were also examined a short time before 1 came, have also 
I'emained negative, so that the evidence in regard to dogs in Assam 
is also negative in th.e same way as the examination of bed-bugs. As 
1 said before, I have succeeded in inoculating a dog, so it proves in Assam 
also the dog is not immune at any rate, even if it is not actively con- 
cerned. 1 have recently paid some attention to other possible sources 
of infection — and I have examined the faeces in a considerable numbei* 
of cases, and also fish and so on, on the supposition that they might 
possibly be in some way connected with the cj[uestion. But there again 
my observations have been largely negative. 1 have found bodies 
closely resembling Leishraaniain the stools in two instances. But that 
may he a mere accident. All these experiments are going on in vaiious 
parts of Assam at the present time. 

Bieutbitant-Colonel L. Rogees then introduced his paper 
on “ The bearing of Assam tea-garden experience on the problem 
of the etiology of kala-azar,”* of which the following is a summary: — 

Seventeen years ago the author pointed out that infection in kala- 
azar is essentially a house or site one. Since that time Dr. Dodds Price 
has carried out measures on these lines in tea gardens in the Kowgong 
district with uniform success. 

Over two thousand cases have been followed up from first to last. 

Se^egation methods have been adopted. Out of infected li&es 
only those households which were coiirpfetely free from 4he disease 
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were moved iulo iicw ouc.s. No now eoolic.s were admitted into tlie 
old lincH, and vacated Louse, s were dcbtroycd. 

TLc population concerned nm^iLeis a})out 8,000. In no .sii)gl(' 
iuhtuuce has kala-azav occurred in the new Lnos, and the disease lias 
been completely stampedout of a number of gardens ; this 3 csult cannot 
be attributed to a general decline of the disea, se in the district as a whole. 

Control examples show that the disease continues indefinitely in 
infected lines in the absence of such segregation methods. The author 
reiterates the arguments incriminating the bed-bug as the probable 
carrier of infection. Water and diet can be absolutely excluded. The 
conclusion arrived at is that “ the bed-bug theory best accounts for all 
the known facts.*’ 

Lieutenant-Colonel Uogers ; — The paper I have laid before you 
to-day is an abstract of a fuller paper by Dr. Dodds Price aiid myself la ,st 
year. I have been asked by Sir Pardey Lukis to bring it forward as it 
might be of some help in our discussion to-day. I wish, in the first place, 
to make it quite clear that any value this paper has is due to the work of 
Dr. Dodds Price. He has been over 20 years in the Nowgong district of 
Assam, and he has only been on leave for a few months on two or three 
occasions. He has had continuous charge there of kala-azar cases 
among the tea-garden coolies, and has beeir able to follow up over 2,000 
cases from first to last. During over 20 years— ‘that you will agree is a 
unique experience of the disease — ^Dr. Dodds Price has carried out 
most successfully the segregation methods which were w^orked out by 
3 no in conjunction with him, at the time of my original investigation in 
1897. I published the results a few years after the first experiment 
carried out in the old Salara hnes, Nowgong, where the infectioir was 
so great that out of 240 souls there Avore only 96 who had not got the 
infection in their houses. We moved out the healthy people, oiily 
taking those in whose houses no cases of kala-azar had occurred, and 
3 )ioved them into new lines. These new lines were filled up with 
freshly imported coolies to number some 500 people. They have 
been absohitely free from kala-azar for the last sixteen ycar.s. 
During the early portion of that time the coolies who Averc left behuid 
inthcokl infcotkl lines, which were only 400 yards from the neAV lines, 
were attacked, and the disease Avent on among them and carried oil 
over 80 per cent, of these people. It finthcr s^nead to a neighbouring 
line of 60 souls, and OA^er 80 x)er cent, of these Averc canied off, and yet 
in the new lines, only 3 or 4 hundred yards aAvay, the 500 peoplc> 
remained perfectly free. The disense has now died out of the old lint's 
and tliat pai'ticular area is now free from kala-azar. Sub,sc<iucnt to 
that time those experiment, s have been eari iod out in 9 more 
hues. In the full paper you will find the results tabulated. Chese 
lines contained a Avorkiug population of 0,727 iicople (including cluldren 
over 8,000 people). With the exception of one line, they were moved 
about 8 years ago, and still the wliolo of these lines are absolutely free 
from the disease. To give one exanqilc Avhich is a typical one (1 mention 
it becauiio more accurate data are availalile with reference 
namely, the Amluckic tea garden — ^tlierc Ihe disease was so severe tlia 
during two stucccssive years it carried olf more than a liundrcd per 
thoiisand of the population ; the luios were then moved to a ncAv place 
and those linos now contain nearly a thousand people, and they have 
been fi'ee from kala-azar for 11 years ; the disease having been absohitely 
stamiied out, those remaining in tlio old lines haymg gradually died 
oil. Similar success has now been obtained in 10 dilTcrcnt cooly linoh. 
Next wo Avant to know whether this dying out of the cUscasc could 
have been due to the decrease of the epidemic in the district auring 
those years. Here we have the important fact that odly thiee yeais 
ago a severe outbreak on a tea-garden took jilaoe, and the disease was 
just as bad thou as during the original epidoimc, and the same 
moasui ‘08 wore successful. So we have the fact that during yc 
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these measures have been uiiiforuily successful over the whole <.»£ 
that period. The success, therefore, canuot b(‘ due to any dying out 
of the disease between 1897 and 1900 wdien it decreased so greatly. 
But we have still further and still more conclusive evidence, because 
there still remain two lines where these measuies have not been 
carried out. The most interesting of these lines is the old Kangamatti 
tea garden one, and there w’e also have a new cooly line. Befoi'e 1 
went to Assam, as far back as 1895, these old lines (only some 200 
yards from the new ones) were infected. The new lines have now' 
remained free ever since 1896 — ^nearly 19 years, and yet during the whole 
of that period, in the old infected lines which have not been moved, 
the disease has still gone on year by year. We have only got detailed 
records since 1908, because the hospital w'as destjoyed b^y fire that 
year. During the last five years w'e have had 63 deaths varying 
from 9 up to 14 in the year. And so we find that where the old infected 
lines have been left undisturbed the disease has gone on. In another 
garden, the Salona garden, w^e have had the same experience. There w'c* 
tried other measures. The disease of 1 897 w'as ]iot very severe in those 
lines, so I suggested that instead of lemoving the w'holc of the 
lines which contained a very large population — over 1,500 x>eople — vfv 
should move out the infected people and their households, and we did that 
and put them in the segregation linos. The result was that the dcatli- 
ratc which had been 74 and 75 in the tw'o previous years at once fell, and 
came down to anything from 2 to 12. Then after a few years the 
disease began to increase again, and iir 1904-05 I visited Assam and 
then we carried out further measures. In the first place, we built new 
lines in which newly imported coolies were placed. The new coolies did 
not then come into the old lines. Another very interesting experiment 
we carried out there was to test the bed-bug theory. To do this we select- 
ed one line, and Dr. Dodds Price set to work to ti y to destroy all the bugs 
in the infected houses during the hot weather, when the infection 
is at a minimum. This is a troublesome and expensive measure, lie 
had to burn all their clothixig, disinfect all their beds, fumigate their 
houses with sulphur, and this wms repeated several times. During tbe 
next five years there was less than half the number of cases m the old 
lines, which were not treated by that method. So that as far as the 
evidence goes it seems to show that the measure may have had some 
good effect. Recently within the last few years there has been a re- 
crudescence of the disease in those lines. But in this ease it appears 
to be due to the fact that the new lines in which the newly imported 
coolies were put had become full up, and during recent years a number 
of newly imported coolies have been sent into the infected lines, and 
the disease has had a distinct recrudescence. Here again we have the 
fact that in this line for 20 years the disease has continued year by 
year, although in ten other gardens the disease has been completely 
stamped out by the measures adoi)tcd. So I think wo have a very 
successful control with regard to tliis experiment. These facts from 
the personal observation of Dr. Dodds Price are uni(j[uc, and we may 
safely accept them. 

The question now is, what is the bearing of these facts on the 
theories of the infection of the disease. As I showed in my original 
report, the disease is either a house one or at any rate a site one. 
And the question is, how far the observations of Oaptain Patton on 
the development of the parasite in the bed-bug are sufficient, and how 
far they go towards proving this theory. Not very long ago in the 
second edition of my book on Pevers in the Tropics, I said that 
owing to ■^0 infection being found so rarely in the bed-bug it was a 
very doubtful question whether it was the carrier, but on consider- 
ing tms cj[ucstion further in the light of the above epidemiological 
facts I think f have modified iny view. And I should like to quote 
here from my paper. 
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In tile paper with Dodcls Price in diBcus&iug thib point we wiote 
as follows : — 

‘ It has been objected that Patton has only succeeded in obtaining 
a veiy few such positive results in a large scries of experiments. If 
we consider for a nionient thc^ epidemiological facts, this does not appear 
to us to be such a serious obstacle to the acceptance of this theory as 
might at first sight appear. It will be evident from the data in the 
first portion of this paper, that a very considerable proportion of persons 
may live for a number of years in the same cooly lines, or even, as often 
happened, in the same house as other persons infected with kala-azar, 
and yet for long escape infection. The further fact, that if people go 
on living long enough in such infected houses the great majority of 
tlicni do eventually contract the disease, so that after a number of years 
almost the entire population of a set of huts may die of kala-azar, appears 
to show that the slowness of the infection is not due to lack of suscep- 
tibility to the disease. We know that in the same lines every soul is 
likely to contract malaria over and over again within the same period 
of time ’ (yet only a very minute percentage of the carrying species of 
mosquitoes may be found infected) ; ‘ we can also testify from personal 
experience that bed-bugs can be collected by the score from every cooly 
hut. It would appear from these facts that if even one bed-bug in a 
hundred was capable of carrying the infection of kala-azar, every person 
in an infected house would rapidly develop the disease. Moreover, the 
rarity and scantiness of the parasites in the peripheral blood will alone 
account for much of the difficulty in feeding experiments. It would be 
quite sufiicient for bed-bugs only very rarely to become capable of con- 
veying the infection under conditions (an exact knowledge of which is 
not yet available) to enable them to be efficient carriers of tho disease.’ 

In short, the very fact that the parasite has only very rarely been 
found developed in the bed-bug is to my mind in favour of the theory 
rather than against it, because if they were infected more readily it 
would not explain the epidemiological facts — because all people would 
rapidly die out. However that may be, the fact remains that the 
segregation methods suggested by me in 1897 have proved eminently 
successful, and have stamped out the disease in a large portion of the 
population, and this saved the tea industry from very great losses. 
And it is particularly interesting to note that this method of stamping 
out kala-azar was worked out as the result of epidemiological studies 
at a time when the true nature of the disease was unknown. At any 
rate, the careful observation of the facts regarding kala-azar on the 
tea gardens are of the greatest practical importance ; they must be takcu 
into account and fully explained by any true theory of the mode of 
infection of the disease. 

Captain McCombie Young : — My paper* deals with the problem 
of kala-azar in Assam from a public health aspect, and gives an 
account of the result of an investigation undertaken by the Assam 
Sanitary Department to determine the degree of prevalence of kala- 
azar in the Province and to decide what measures should be taken 
to deal with the disease. 

Some figui-es are given in the report showing the ago and sex inci- 
dence of the cases seen, the varieties of domestic animals found in 
infected houses, and the surroundings of such infected houses, etc. The 
figures are substantially the same as those given by Captain Mackic 
in his paper. 

A map is inoluded in the report wliich shows in a general way the 
present distribution of the disease in Assam. 

At the time when tho paper was written the survey was incom- 
plete in certain areas which are coloured blue in the map. 

Information is now available in regard to these areas and it 
appears that they arc practically free from the disease. 
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Two recoinmeiicIatioB,& for tioaliiig with tlic dihoa.se put foi- 

ward to tlie Assam Administration. 

I. Tlie allocation to infected areas of special tinvelling disjxu)- 
saries under the control of the Sanitary Department, to watcli tlie jno- 
gress of the disease, to render medical aid to infected persons and to 
apply measures of segregation and removal where possible. 

II. The introduction of the Epidemic Diseases Act to prevemt 
migration from infected areas, as originally recommended by Lioutenaut- 
Oolonel Rogers. The first recommendation has been accepted, the 
second is now under consideration. 

The investigation clears the way for furtlier research work in 
regard to both kala-azar and malaria in Assam. 

I have maps here which show the distribution of tiie distjasc in 
greater detail than could be given in the printed map. 1 sliall be glad 
to show these maps to those interested. 

Db. Korke : — ^Unfortunately my paper is not befoic the 
Conference. Still I have to make a few remarks about certaiir facts 
in kala-azar I observed in Madras. As regards the epidemiological 
facts, I think kala-azar is a household infection and not a house 
infection. 

In the second instance one gets kala-azar by contact, and I 
have also shown in the paper in 1912 that kala-azar has a tendency to 
travel by the sameness of the community. I made very extensive 
and searching observations and the details are recorded in my last 
paper 1912. 

From the last year’s observation, 1913, I endorse the views that 1 
advanced in the year 1912. 

Aa regards age, it appears that age is of little consecjuencc in the 
infection of kala-azar in Madras, though X have rarely seen a case 
above the age of 60. All ages and sexes, though there are difficulties 
about their admission in the hospital, seem to b® eq^ually aftcctcd. 
Regarding the point brought in by Colonel Rogers as to the 
infection by sexual contact. I have studied that point in Madras 
and except in one or two cases where husband and wife were both 
infected, when one gave infection to the other, I have never seen a 
case where infection through sexual contact was of any importance. 
Then 1 may as well remark that in Madras kala-azar is restricted to an 
endemic area — caUed George Town. It has travelled very slowly for 
the last 10 years in the neighbouring districts of the city of Madras, 
and one point I may as weU mention here is that almost all the houses 
in George Town have got wells, which does not appear to bo the catso 
in many other parts of the city of Madras. As regards clinical obsci'va- 
tion, ahnost all the cases are diagnosed by means of peripheral examina- 
tion of the blood. Spleen puncture is hardly ever resorted to, as it is 
supposed to be particularly dangerous, at least in Madras hospitals. 
1 think peripheral examination equally answers the purpose. 1 have 
seen two cases, very early cases of kala-azar, which caMkO to mo, — one 
begun with the symptoms and signs of dysentery, and another a ease of a 
European who was treated in the General Hospital for typhoid. They 
wore cases that from a perqxheral blood examination proved to bo 
oa.scs of kala-amr. In one case the dysentery was of a few dnys dura- 
tion. The patient was entirely free other disease before and he 

was being treated for dysentery only* Thero was no enlargomcnt of 
the liver or spleen, and there was no temperature. In the case of 
typhoid too-— it was rather an important ease' — ^thom was an enlarge- 
ment of the liver and spleen. It appears then tlxat the onset of disease 
may beg^ with symptoms of dysentery and. enteric, and in the early 
stages there may not be ooXargemeiitt ©i liver or spleen at all, oar in a 
word the disease may commence with initial intestinal <^tuabiance. 

Row has made Owsexvations that Donevaui ia capable 

of pxoducii^ a localised infection. A pocket is mofde nsna% in the 
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skin of llio forchoad, and snlisianco from bone marrow or sploon is in- 
sinnai(‘d. Ailor an incubalion peiiod of 50 io70 tlays a nodule appeals. 
The nodule seems to bo fieely moveahle, liacd and libious, in the 
beginning about the size of a pea — grows to the size of a small walnut 
in about a montlTs time, and finally disappears or is alisorbeiL 
When yon scrape Ihe nodule yon find Leishmania. 

1 repeated his experiments with positive results. I got posi- 
tive results in four cases and the incubation period ranged between 
50 and 70 days. Row made a communication to you. Sir (Sir 
diaries Lukis) at the International Conference, and he says he has 
found that the absorption of nodules gave rise to the generalized infec- 
tion. This observation was made simultaneously by me when £ was 
sent to Bombay in January on special duty in Row’s Laboratoiy; we 
inoculated two monkeys, and 1 made on ihe 1st of July the same 
observation which he found, 1 suppose on the same date or a little 
later on, 1 am not quite sure. But lie had an ojipoi'tunity of demon- 
strating his experiments to the public. So kala-azar is capable of pro. 
(lacing a locaEsed infection. I may as well throw in a suggestion 
here that if the insect theory is to he completely demonstrated, it is 
comparatively easy to introduce the infected contents of the bed-bug 
into a jiof-'ket of a M. siniem, producing a localised nodule, and to see 
the presence of Leishmania there. As regards the peripheral cultures, 
1 already noticed the point brought in by Captain Maclde about the 
cultivation of parasites from the peripheral blood. I failed to culti- 
vate Leishmania, also failed to inoculate monkeys by the peripheral para- 
sites. I may as well mention that I was doing cultures from the bone 
marrow and spleens, when Captain Patton was examing cultures from 
stray dogs in Madras. I made nearly 600 cultures and I obtained nega- 
tive results. Finally, I have nothing more to say except to lay stress 
on the fact (that so far as my observations were made and they spread 
over cases collected from 1903 up till now on eases diagnosed by Colo- 
nel Donovan} that kala-azar is a household infection and has a ten- 
dency to spread by contact. In almost all cases when one could get a 
reliable history one got evidence of previous contact. 

It is too early here to discuss the significance of a localized patho- 
logical lesion of Leishmania Donovani in a Macocus sinicus.’' 

Dr. U. N. Bramachaei said that the irritability of the 
heart so frequently observed by Captain Mackie was not noticed 
in his oases in Calcutta. As regards the examination of the peripheral 
blood, he stated that he could very rarely find the Leishman-Donovan 
bodies in it, though the method employed by him was a very special 
one. He took a few drops of blood and centrifuged it and took the 
layer of leucocytes at the top of the deposit and made a smear. In 
thisway he could get fields containing very large number of leucocytes, 
but careful search did not reveal to him the presence of Leislxmania 
in them. As regards the bed-bug theory, he pointed out that he had 
examined the stomach contents of a large* number of bugs caught from 
the beds of patients suffering from kala-azar in the Campbell hospital, 
Calcutta, but he could never discover the presence of Leishman- 
Donovan bodies in them. Besides, he believed that the bed-bug theory 
could not explain the terrible epidemics that took place in Bengal in the 
fifties, namely, the Burdwan and the Jessore fever, which, according to 
the observations of Colonel Rogers, were epidemics of kala-azar, be- 
cause he could not understand how suddenly the bed-bugs could be 
infected in several houses at the same time. 

Dr. Bosk : — In the voluminous literature upon the subject of 
kala-azar we seldom come across cases where the parasites have been 
discovered in the earlier stages of the disease and unless that is 
done the evidence is not conclusive. The mere fact of the presence 
of the parasite in the sample blood obtained feom the splenic puncture 
of a patient sufiering from enlargement of the visous (ioes not neces- 
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‘imily prove ihnH hero was no Pln'?modinm mnlnrin in the earlier stages 
oftlie disease, nor does it nnllify the theory that Plasmodium malaiia 
in certain stages may undergo 'still further metamorphosis. JSTow, 
T submit that there are cases of malaria which do not readily 
yield to quinine and tliere are cases of kala-az;ar which are 
l)enefit<*d by the exhibition of quinine. Colonel llogers, than 
whom no hotter worker in the field of tropical fevers has ever come to 
India, has said that in one case he found beneficial effects from the timely 
exhibition of quinine although that case was a confirmed case of kala- 
azar. Colonel Rogers said last year that kala-azar is indistinguishable 
in the early stage from the ordinary case of malaria and that he always 
found the malarial parasite accompanied by Leishmania Donovani. 
Segregation and isolation in a favourable site have proved efficacious 
in T)r. Price’s cases. I would also beg leave to remind him fhatfhe 
•same fhing happens incases of malaria, when Ihese patienfs are 
lemoved from sw.ampy ground to a dry place. There we get fhe 
same beneficial result. 

The President : — T pisl want to get at your meaning, Dr. Bose. 
Am T right in putting it in a nutshell that you wish to bring forward for 
consideration the point that possibly the Leishmania Donovani is a 
stage in the bfc-history of the malarial parasite ? 

Dr. Bose : —That is my idea. 

Dr. Bentley : —I have followed the jiresent discussion with very 
great interest, though for the last ten years T have not been able to take 
any active part in the investigation of kala-azar, I was before that in 
a position to study a very large number of cases ; not such a large num- 
ber as Dr. Dodds Price has done, but very nearly — I think practically — 
about half that number. And those cases also occurred in epidemic 
form on several tea-gardens in the Darrang district of Assam. 
Darrang is on the north bank of the river, and Nowgong is on the south 
bank. In 1901 we first discovered that kala-azar was prevalent and 
was present in epidemic form on a large tea-garden line containing 
about 700 coolies. Very shortly after it was found to be present in an- 
other line about a quarter of a mile away. Subsequently we found 
about 25 cases in another garden — ^about three miles further on. On 
the big garden — ^the main garden — two lines were found to be infected. 
There were four other lines — ^but they were all at a little distance — ^a 
quarter to half a mile from the infected lines. There were these differ- 
ences however. The two infected lines were on lower land which was 
of a more sandy nature than the non-infected sites and they were close 
alongside some uncleared virgin forest. The non-infected lines were 
surrounded by cultivated land and tea. There was also, 1 might men- 
tion, a difference in the water-supply, for whereas the two infected lines 
were supphed by wells which had been constructed many years previ- 
ously of bad bricks, unsteined and cracked, which allow^ the surface 
water after a heavy shower to run right into the well, in the healthy 
lines the water-supply was from wells which had been properly con- 
structed and lined by cement. 

Another point. In the infected lines there were very old coolies, 
and they had been allowed to have very much their own way, with the 
result that they kept cattle in the verandahs of nearly every house. 
They had also got their little gardens round the houses. In the healthy 
lines the cattle were not allowed to be in the verandahs of the houses. 
There were cattle-sheds and all cattle were stabled apart from the dwell- 
ings. When we realised that we were in for a serious epidemic, and 
knew it to be kala-azar, because after Leishman’s and Donovan’s dis- 
covery of the parasite I was also successful in finding the organism by 
spleen puncture in many oases, we adopted the suggestions for segre- 

f ition that had been made by Colonel Rogers some years previously. 

ut I may say we did not get the same results that have followed irt 
NoVgong. We had two lines made at a distance of about half a mile 
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apart. All the coolies were taken away from the infected lines — and 
the sick coolies were separated from those who were well. The old 
lines were entirely abandoned, and their roofs were taken off and they 
were allowed to be exposed to the sun and rain. Meanwhile a certain 
number of cases began to occur in a healthy line half a mile away from 
the infected line. In most of these cases relationship could be traced 
between them and coolies in the infected lines. I did my best. I 
warned the manager that he was running a big risk and that he would 
get kala-azar all through this line unless he segregated the sick. But 
nothing was done. In 1904 I went on furlough to England. There 
were then 60 cases of the disease in the line. I came back after ten 
months and expected to find kala-azar sweeping through the line, because 
se^egation measures were not being taken. I found instead 20 cases 
living, 20 cases dead, and 20 cases recovered. The disease has now 
practically died out, but there are still coolies living there in whose 
spleens I found the parasite 10 years ago. There is now no kala-azar 
on the first site which was abandoned. 3iter two years the coolies were 
allowed to go back there. The only change that has occurred is that 
the water-supply has been looked after, and the virgin forest has been 
entirely removed. 

These two instances show that in Tezpur the same results — a dying- 
out of kala-azar — ^have followed upon (1) careful segregation, and (2) 
complete neglect of the precaution. And this suggests that the disease 
has died out by natural causes rather than as the result of special 
measures. 

Major McCaerison : — Capt. Mackie has referred to the fact that 
67 per cent, of cases of kala-azar have rapid heart. In connection with 
this observation I should like to suggest to him the possibility that the 
, rapidity of the heart’s action in these cases might be due to hyperthy- 
rosis. I wonder whether in the course of his observations he has noted 
the microscopical appearances of the thyroid gland in such cases. You 
will remember that Dr. Carlos Chagas describes one form of the disease 
which he has named “ Parasite thyroiditis ” as the “ cardiac form,” 
and he records the fact that rapidity of the heart’s action is one of its 
most promiuent features. It occurs to me that probably these cases 
may show some interesting thyroid changes. 

Captain Patton : — ^I am sorry that I have no paper this year 
on kala-azar. I have made no original observations and I feel rather 
diffident in saying anything. I have, however, made a few points and 
I may just say a few words on them. In the first place with regard to 
examinations of the peripheral blood my experience has been entirely 
limited to Madras and I have never yet failed in finding a parasite ex- 
cept in one instance. I have on several occasions seen kala-azar patients 
from Calcutta and I have also found the parasite in the peripheral 
blood. The question regarding the dog and kala-azar in India is ex- 
ftremely important owing to the fact that it occurs in association with 
'the same or similar disease along the Mediterranean littoral where 
there are dogs in contact with the patients. During my experiments 
on dogs a rather interesting phenomenon turned up. Two of my dogs 
that were inoculated with heavy spleen emulsions were kept along 
with some other dogs in an animal experiment room, and I thought 
the experiment was going to fail. However, it was soon found that 
these dogs were beginning to emaciate and in their blood I found 
Piroflasma cams and very shortly after that enormous numbers of 
kala-azar parasites. Now this has occurred three times, not only in 
dogs but also in the case of a jackal. The jackal is, as you know, 
immune to Pircplasma cams, and this jackal was kept in the same 
place, and it is probable that the three experimental dogs had contract- 
ed piroplasma from ticks which had come off from some other dogs 
that were in the room. The result was that these three dogs died 
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of kala-azar complicated with. Piroplasma canis, and it seems to me 
that there is some curious connection between the two diseases. If 
dogs which have been previously infected with kala-azar develop 
Piroplasma canis, the kala-azar parasites multiply and appear in 
enormous numbers in the peripheral blood. Whether it would have 
occurred if they did not develop Piroplasma canis I am at present 
unable to say. While this experiment was going on the dogs were 
swarming with fleas, and a curious incident happened, which I think 
I may mention as it is rather interesting. A friend — I won’t mention 
names — ^had a dog which was ill, and this dog was in the habit of coming 
into the experimental room, and of course there is no doubt that fleas 
passed from the experimental dogs to it and it was swarming with fleas 
at the time. Films were taken of the peripheral blood of this dog 
by two assistants of mine rather late in the evening, and the 
friend to whom this dog belonged came to me afterwards and said he 
had just been told that his dog had kala-azar. You can imagine my 
state of mind when I heard that his dog had developed kala-azar. It 
made me at once think that the flea was the most probable transmitter. 
I went down to the laboratory and had a look at the slide and found 
any number of kala-azar parasites. The same evening we isolated this 
dog and noted that we all had fleas on us and as a result spent a very 
uncomfortable night. Next morning I took a number of films from 
the dog and also examined the films taken the night before. And I 
at once solved the mystery. What had happened was that one of the 
experimental dogs which I had inoculated had died that very after- 
noon, and the assistants in their enthusiasm had taken something Hke 
two hundred slides of the blood, and they had left two of the slides 
unstained in one of the shde boxes. In the hurry when my friend brought 
his dog round they took out two of these slides and took this dog’s 
peripheral blood on the same slide and that was why kala-azar para- 
sites were found. I mention it to you because it is the sort of thing 
. that may happen in any laboratory. 

I had an excellent opportunity at that time of making a very care- 
ful examination of the fleas from this dog, but I must say that I could 
find no evidence of the development of the parasite. But I was struck 
by the fact that the fleas passed out unchanged parasites 8 hours after 
ingesting them. It seems to me that it is quite possible that the flea 
may transmit the canine form of kala-azar by actually passing out the 
parasite on to the skin of the animal in an unchanged state, and 
what I saw from these fleas in Madras seems to support that 
view. 

Dr. Korke refers to inoculatiug the contents of bed-bugs into ani- 
mals to see if he could produce a local sore. That is easier said than 
done, because in the first place we are not quite sure yet when we should 
inoculate the contents of a bug which has been fed on a case of kala- 
azar. We want to find that out. I would, therefore, strongly deprecate 
such an experiment. 

With regard to insect experiments in general, I think there is no 
more hopeless piece of work than to feed say 100 bugs or fleas on a 
patient and then to start dissecting them. It is physically impossible 
for one man to do that. It means that one dissects five or six insects 
very thoroughly, and the result is that the rest remain over and pass on 
to a, different period, and one loses the value of the experiment. So that 
I think the investigation of kala-azar will never be solved by one man. 
It would accelerate the progress of this investigation if we had two or 
three men trained in insect work, that is to say, men who absolutely 
know everything about the insects they are to deal with. I have 
listened with great interest to what Captain Hodgson told us the other 
day with regard to the fact that mosquitoes always remained at the 
temperature of the wet bulb thermometer. I have all along felt that 
thexe is some factor connected with the transmission of kala-azax which 
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is not known yet. and I feel that nothing will be found out unless we 
can discover that factor. It is possible Captain Hodgson’s observa- 
tions supply this factor. 

SiE Pardey Lukis : — There is one point I should like to mention 
in connection with what Captain Patton has just said, namely, that in 
the report of the Kala-Azar Committee I find it noted that in the four 
slides in which Dr. Korke found these suspicious Leishmania-like 
bodies, he also found large numbers of Piroplasma canis ; this is 
rather an interesting point. 

Lieut.- Colonel Donovan : — I might make a few remarks about 
kala-azar occurring in children. From Captain Mackie’s paper he has 
been able to make out that a large percentage of children suffer from 
kala-azar. In Madras we do not possess very reliable statistics on 
the point, but I should say that, as a rule, children suffering from the 
disease predominate in Madras also. It is not the habit among the 
inhabitants of Madras to bring their children readily to hospital for 
treatment. And in such eases they allow the disease to go untreated and 
let the children die. Very little stress is laid on infantile mortality in 
India. On further investigation it will probably be found that infantile 
kala-azar predominates very much more than adult kala-azar. As to the 
irritability of the heart : I have not noticed it so much, but now that one’s 
attention has been drawn to it by Captain Mackie we may be able 
to go more thoroughly into it. But from my recollection of the kala- 
azar cases I would not say that irritability or frequency of the heart was 
a very marked feature. I can say definitely that the thyroid was never 
affected. After Chagas’s mention of thyroid involvement, I especially 
looked out for any abnormality as far as this gland was concerned, but 
with negative result. As to Leishmaniae in the peripheral blood : 
Captain Patton has told you of the ease with which he finds it. If the 
doubters would like a demonstration, I am sure that the Madras workers 
here would be able to show it to them in the precincts of this building, 
as I hear that Major Sprawson has a case in the hospital here. I am sure 
the patient would not object as merely a drop of blood is required from 
his finger tip. There is another thing I would like to draw attention 
to. Colonel Rogers’ re-iteration of the cohabitation with women, 
because the papers in Europe and America have laid great stress upon 
cohabitation as a cause. Of course owing to their ignorance they are 
acting upon Colonel Rogers’ views. An3d;hing that comes from 
him carries great weight and I see in most text-books on kala-azar that 
great stress is laid on cohabitation. So I would lilce to ask Colonel 
Rogers how many cases he has on record in which European planters 
who have cohabited with native women are actually suffering from 
the disease. 

The President : — ^It has already been explained that by cohabita- 
tion we do not mean sexual cohabitation, but contact of all sorts — 
continuous house infection. 

Colonel Donovan {corOmuirug ): — ^As to Dr. Korke’s remarks, I 
may say that Dr. Korke worked in a room in my laboratory. I have 
seen most of his work and I can confirm what he says about the nodule 
and the subsequent general infection. His finding of organisms 
simulating Leishmanise should be placed on record. 

Major Christophers : — I should like to ask Captain Mackie 
and Colonel Donovan whether they have paid special attention to 
trying to demonstrate free trypanosomes in the blood of kala-azar 
patients ? 

On the analogy of Trypanosoma cruzii, where there are free try- 
panosomes in the blood associated with Leishmania-like bodies in the 
organs, one might expect to find trypanosomes in very small numbers 
in kala-azar. 

Sib Pardey Lukis : — Gentlemen, before asking the authora of 
the papers to reply, there are two points that have not been mentioned 
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as regards certain new methods of diagnosis wMch. 1 would like to bring 
to the notice of the Conference. 

(1) The first is that suggested by Cochrane in China, who follow- 
ing on the method adopted in sleeping sickness, suggests as a method 
of diagnosis that you should either remove or puncture the post-cervical 
or inguinal lymphatic gland, and he states that by removal in 20 cases 
he obtained 95 per cent, of positive results and 31 per cent, in 13 cases 
of puncture. On the other hand. Hill of Pekin does not confirm Coch- 
rane’s results. He draws attention to a new sign, namely, that when 
the blood of a kala-azar patient is mixed with a special diluent 
which he uses for leucocyte counts, instead of the red cells disappear- 
ing as they do in all other diseases, they run together in big clumps, 
which can be broken up only by long and vigorous shaking. I should 
like to know whether any observers in India have tested these 
methods. If not, I trust that they will do so and report to us the 
result of their observations. Full information on the subject will be 
found in the Lancet of August 9th of last year and in the Journal of 
the London School of Tropical Medicine for December 13th. 

Captain Maokie : — To reply, Sir, first of all to your two points. 
First as to auto-agglutination of the blood, I have done a good many 
blood examinations in the course of my investigations and I have not 
witnessed this phenomenon which has been spoken of by Cochrane. 
In cases of sleeping sickness and other trypanosome diseases it is a 
quibe common one, but I have not noticed it in kala-azar. 

As to gland puncture, I think most people will agree that enlarge- 
ment of the lyrnphatic glands is very unusual in kala-azar. In my 
clinical observations in 360 cases I have not noticed lymphatic enlarge- 
ment except in one or two instances, and then only to a very small 
degree. 

As to Major Christophers’ reference to the possibility of there 
being trypanosomes in the blood, that is a very important question 
and one to which I have paid a certain amount of attention. 1 
have examined a very large number of cases in the fresh state by 
ordinary methods, and also by the dark ground illumination method 
which is best calculated to bring out movements in the blood, and I have 
never seen anything to suggest the presence of trypanosomes in the 
blood nor even those occurring in culture forms which Leishman 
has described as being a split-ofE in a manner suggesting microga- 
metes. 

As to the possibility of a connection between goitre and kala-azar 
I may say that I have always made a point of noting the enlargement 
of the thyroid gland and its association with kala-azar, but I have not 
been able to find any relationship at all between the two diseases, and 
indeed in the majority of cases of kala-azar there is no enlargement 
of the thyroid gland at all. In my malarial examination of school 
children 1 have always taken a census of thyroid enlargement. As far as 
I remember now, in about 25 or 30 per cent, of the cases there has been 
a slight fullness of the gland, and the enlargement of the gland has 
been marked in about 7 or 8 per cent, of the children. 

In Colonel Rogers’ interesting paper there are one or two things 
which I should like to comment on. He has already touched upon 
the question of the possible relationship between the subsidence of 
the disease m the tea gardens and the subsidence of the disease in the 
whole district of Nowgong. I think I would like to emphasize that 
pomt rather, because all his figures go to show that there has been a 
remarkable coincidence both in the subsidence of the disease in the 
gardens and outside the gardens, and, as he says, during the last 3 or 4 
years th§re has been a recurrence of the disease in the gardens, so in the 
districts there has been a more or less similar recurrence. I will send 
round a paper showing the mortality in the last 20 years from which 
you win see that the curve is a very sharp one. During 19^>6-07 while 
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Colonel Rogers was working in Assam, during the height of the epidemic, 
the mortality for those two years was 11,100 and 11,800. After he left 
the disease on the tea estates subsided very rapidly. But the disease 
in the districts generally also subsided very rapidly, so that with all 
due respect to his valuable opinions and to the work: which Dr. Price 
and he have done on these gardens, I should like to emphasize that 
there may possibly be some relationship which we do not yet know 
between the subsidence of the disease there and in other parts of the 
district. 

But when he comes to sum up in favour of the bug theory, and that 
these observations tend to prove the bug theory, I am not altogether 
at one with him. In the first place, there is no argument which Colonel 
Rogers has brought forward in favour of the bug theory which is not 
equally or still more applicable to the theory of close personal con- 
tact. AU these measures which have been taken would have been 
as equally efficacious against a disease transmitted by close personal 
contact as against one transmitted by bugs. I quite agree with him 
that the starting point of an epidemic in a village is almost always due 
to the arrival there of an infected person. But that might be advanced 
in favour of the theory that I suggested equally with the bug theory. 
Then the measures which were adopted to stamp out the disease are 
not suitable only to the stamping out of the disease caused by bugs. 
The measures of Dr. Price which were so admirably successful, 
would be I think equally efficacious in many other diseases. Even in 
tuberculosis, if you separate the sick people from the healthy, and put 
them in new lines and under more hygienic conditions, there would 
be a marked difierence between the people who have been thus removed 
and those who have remaiued in their old surroundings. So that the 
mere fact that there was a marked difference is only that comparable 
to other diseases which are not transmitted by insects at all. Then as 
to the question of house infection as against personal infection or house- 
hold infection — have never yet been able to get any undoubted proof 
that the house itself, as apart from the people in it, had any special 
infectivity, I think that the only way to prove that, would be to find 
a house which had been recently inhabited by patients who suffered 
from kala-azar, and then after the house had been empty for some 
time to allow it be occupied by a fresh lot of healthy people, and then 
to see if infection ever followed. 

Then as regards rarity of peripheral Leishmania, I don’t think 
it is a sound argument by analogy in any case. Because, on the one 
hand. Captain Patton had the extraordinary good fortune of having 
an animal in which there were, I believe, as many as a thousand Leish- 
manise on a single slide, and he did a large number of dissections and 
as far as I remember he was not able to get any development at the 
wide and varying range of temperature to which he subjected them. 
There was a case in which you had more parasites in the peripheral 
blood than you get say in cases of sleeping sickness. On the other hand, 
to take that example of sleeping sickness with which I am familiar, 
even in some cases where the trypanosomes were entirely absent from 
the blood for a daily examination for more than a year, the specific 
vector of the disease, the tsetse fly, was found to become infected to 
the extent of 10 per cent. 

So that the absence of parasites, much less their rarity, is not alone 
enough to account for the difficulty of infection provided the insect 
is the true vector and not a subsidiary one. I do not wish to appear 
as an opponent of the bug theory at all, but I might merely say that in 
my opinion it has been rather overrated and rather more built on it 
than its foundations justify. I think that a great deal of further work 
should be done on the subject, and I think it is quite possible that some 
attention might profitably be paid to other possible sources of dissemi- 
nation. 
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Colonel Rogers : — Many interesting points have been raised but 
I can only refer to a few. I think Captain Mackie brought forward an 
interesting point regarding the rapid pulse on kala-azar, if it is not due 
to goitre, which is so common in ITowgong, as I found also in my time. 
He has also brought forward a large number of facts which though they 
are mainly negative still are all important. It is only by a process of 
exclusion that we shall arrive at the truth in this matter, and I hope 
Captain Mackie will not be discouraged by obtaining a number of 
negative results, and that next year he will come forward with some- 
thing much more positive. 

Captain McCombie Young’s paper is of very great interest to me, 
especially as showing that the disease Las made very little progress in 
Assam since the time of my investigation in 1896-97. I was able to 
prophesy that it would not spread very much east of Nowgong and as 
a matter of fact it has spread very little. Now that we have a 
careful and accurate map of the prevalence of the disease in Assam 
we know exactly where the danger zones are, and we are now in a much 
better position to deal with it. And the fact that we have this accu- 
rate map will enable us from our observations of the different occur- 
rences to tell what measures are likely to be effective. I hope it may 
be possible to carry out the measures which I originally suggested and 
with which Captain Young has agreed. 

Dr. Korke says he has never met with cases in which the husband 
and wife have both been infected with kala-azar. Well if he went to 
Assam he would have no difficulty in finding scores of such cases, and I 
have also met with them in Calcutta. Colonel Donovan says that among 
the Eurasian population who come into hospital most are children. 
Kala-azar is also common in Eurasian children in Calcutta, but less 
so among Indians, because Indian qhildren do not often come into 
hospital. 

As Dr. K. C. Bose has pointed out, there is great difficulty in the 
clinical differentiation of malaria and kala-azar. I quite agree with him 
that in a single observation of a patient it is often impossible to be 
quite certain whether a patient is a case of malaria or a case of kala- 
azar, without a blood examination or spleen puncture, and so from the 
clinical point of view it might be quite impossible in many cases to 
differentiate. But now that we have these scientific methods it is 
possible to do so by spleen puncture or blood counts in every 
case. 

Only yesterday I was looking for spleen cases in the hospital and 
Major Walton showed me two cases. I saw the first case and doubted 
whether that was kala-azar. On the other side of the ward I looked 
at a boy of 7. At a first glance I was absolutely certain that it was a 
typical case of kala-azar. He had enlarged liver as well as enlarged 
spleen. Owing to the size of the liver, I came to the conclusion that 
that case must have been going on for at least a year. And true enough, 
on inquiry it turned out to be so. I did spleen puncture and found 
the parasite quite readily. (The boy came from a neighbouring district 
where I believe so far no case of kala-azar has been found.) Major 
Walton will no doubt now follow up his observation and next year we 
shall have much more definite information with regard to the preval- 
ence of kala-azar in this part of the United Provinces. It is only with 
a large hospital and skilled workers that we can make any progress in 
this direction. 

Dr. Bentley referred to the bad water-supply in two lines where 
kala-azar was prevalent. Thpre again, as I mentioned in our joint 
paper, Dr. Dodds Price shows that in a number of cases the wells were 
not constructed until some time after the removal of the fines, so for 
long the people were drinking the same water as the infected people, 
yet in no single case did kala-azar occur in the new lines. We may 
filso safely exclude the diet factor for similar reasons, for people 
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living in the new lines were having the same diet as those living 
in the old lines. 

Then Captain Patton and several observers have succeeded in 
finding the parasite in the peripheral blood. And there is no doubt 
that it can be found in the peripheral blood if a long enough search is 
made. But unfortunately those of us who have not so much leisure 
as whole-time research workers, like Captain Patton, cannot use that 
method with very much success. We had several such workers who 
had great difficulty with this method in Calcutta. Personally, I think 
that with proper precaution there is very little danger with spleen 
puncture, and I frequently do them in Calcutta myself. 

The question of infection through the flea has also been raised. 
I do not completely exclude the flea — ^it may be the carrier as well as 
or even instead of the bug — I exclude mosquitoes and flying insects. 
The flea is well worth studying further. I have not yet tested this 
method of red corpuscle agglutination, which is one of the points I 
hope to take up. Captain Mackie — if I understood him rightly — ^refers 
to the falling off in kala-azar on tea gardens and suggests that it is 
due to the dying out of the disease in Nowgong. Well, I was 
careful to point out that these measures were carried out, the last only 
2 1 years ago, others 16, others 8, and others 10 years ago — ^and they 
have been equally eflective throughout. With regard to personal 
contact and the question of cohabitation, I was very careful to 
point out that this cohabitation simply meant personal contact. It 
is not sexual but personal contact with women who were actually 
suffering from the disease and came to the bungalow to sleep at night. 
And Dr. Dodds Price has given me cases of some six European planters 
who contracted the disease, and every single one of them was living 
with a native woman who had had the disease. 

I do not see much difference between household infection and 
hopse infection — in each it is a matter of personal contact. I can- 
not see that there is any great difference in that or that it is of any 
great importance. I quite agree with Captain Patton and Captain 
Mackie that an enormous amount of more work is required and what 
we really want is laboratories where a number of workers can work 
away steadily and I hope that before long we shall have that in Calcutta, 
and that thou we may make further progre,ss in the etiology, and 
also, I hope, in the treatment of kala-azar. 

Captain McCombie Young said : — wish to thank Colonel Rogers 
for giving the weight of his support to my recommendations as the 
question how to deal with the disease from a practical point of 
view is of great importance to Assam, and his approval will strengthen 
pur hands in the preventive measures we are undertaking on these 
lines. 

(6) Mosquitoes. 

Dr. Bentley in introducing his paper “ Experiments to determine 
the reaction of mosquitoes to artificial light,”* said: — ^This short 
paper just records the results of a few experiments that have been 
undertaken in order to test the reaction of mosquitoes to artificial 
light. As a matter of fact, last year Mr. Hewlett told us we know 
very little about mosquitoes. We only know their classification, etc. 
We do not know what actuates them. 

As the short note tells you, I just experimented with light and I 
found that it is really startling in its results. Mosquitoes when kept 
in absolute darkness stay still and quiet, but as soon as there is the 
least twinkle of artificial light they make off straight away for it. It 
does not appear that they make for it absolutely — that 'they want to go 
right into very bright fight, but they go within the neighbourhood 
of it. I think it is red rays that attract them because I find they 
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prefer to stay on a dark red cloth and in a room with red glass 
windows — they will stay upon these. 

’► There is a practical point in regard to this paper that I should like 
to emphasise. Now that we know that mosquitoes are attracted by 
artificial light, I think it is necessary to encourage people to make use 
of screening wherever possible, because the houses of Europeans are 
usually well supplied with lights and that may account for the fact that 
in districts like Hardwar, and in places such as those we saw yesterday, 
Europeans Hving in infected areas are almost certain to contract 
infection and sufier very frequently from malaria. 

Majoe Cbdristophees : — Sometime ago I did some experiments 
with light, and like Dr. Bentley I was startled at the extraordinary 
quickness with which mosquitoes immediately got up and flew towards 
the light. I had a long tunnel of mosquito net, and in the darkness 
I situated myself at one end and had an assistant to show a light at 
various distances. In the darkness not a sound of mosquitoes was to 
be heard, but the moment a light was exhibited — ^it might be 50 or 100 
yards away — all the anopheles had come up to the near end of the panel 
and were humming as they flew about. At the same time I did some 
experiments on sound. If an anopheles desires to reach a native bazar 
there are two things which would obviously help it — one is light and the 
other is the sounds which issue from the bazar. But anophelines paid 
no attention to sound. Talking, beating of tom-toms, etc., caused no 
excitement among the anophelines. 

‘ SiE Paebey Lukis : — ^Well, in view of Howlett’s experiments 
I am afraid, Major Christophers, that yours were not musical 
sounds. 

Majoe GtEAham : — I beg to associate myself with Dr. Bentley’s 
remarks in regard to the power which light has in attracting mos- 
quitoes. I think we are all more or less familiar with the fact that on 
moonlight nights not only mosquitoes but other insects seem to be very 
conspicuous by their absence in houses where they have been very pre- 
valent. I think they are supposed to fly high on these occasions. The 
observation is quite a common one. The point which Dr. Bentley laid 
stress upon, that this ought to be used as an argument for screening 
houses is of great practical importance. We had an illustration yes- 
terday at Hardwar. We saw there at a place called Bhimgoda the 
btmgalow of the Executive Engineer on the large canal works. The 
bungalow which is going to be his permanent residence for the next 
3 or 4 years is situated in a well-known hyper-endemic and malarially 
dangerous area . In spite of this the bungalow had absolutely no screens. 
This constituted a danger for his wife, himself, his children, his junior 
engineers and their families. I should like this Conference to pass some 
resolution compelling the irrigation, engineering, or any other depart- 
ment whose European or other employes are working in a known hyper- 
endemic area, to screen their houses by wire screening, not the screen- 
ing of inside verandah windows, but a complete screening of the 
outside verandahs, so that Hfe inside the screened area will be habitable 
in the rains. 

CoLOiiEL Rogees ; — There is a very interesting point with regard 
to moonlight. Some 80 years ago there ’ were some very interest- 
ing observations made by a Dr. Balfour in India, as to the relationship 
of the incidence of malarial fever and the phases of the moon, and he 
gave very definite figures showing there was a relationship between 
habits. This may now possibly be explained by the effect of light on the 
anopheles. 

De. Bentley : — I think this point that we have raised with regard 
to screening is of very great importance indeed, and until Government 
takes action we shall find very great difficulty in getting even 
educated people in this_ country to do what has been done in America 
and other countries for'many'^years. I may state that since the inves- 
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tigatioji of Jiuilavia and I)laekwat<M‘ fevers in the Dnars it has ))een 
earned ont very considerably there. 1 think this ([iiestioji of light 
attraction of niosqidloes is a firrthcr argument for pressing the matter 
upon the authoj-ities. 

Sir PARDPtY Lukis : — B<'foje we adiouiu to another place, gentle- 
men, to see j\Iajor Christophers’ demonstrations, there are just a few 
points that 1 wish to bring to your notice. 1 think you will all agre(' 
that this has been the most interesting discussion on both malaria and 
kala-azar that wc have had in any of the three Conferences. It has 
demonstrated very clearly the impoi-tance both of research and of 
careful malarial surveys. It lias shown moreovei the utter impossibility 
of having one definite anti-malarial policy for the whole of India, and 
the necessity for adjusting oui methods to local conditions. 

Many of you who have attended the former Conferences may re- 
member that three years ago some of the delegates laid great stress on 
the desirability of importing from Barbadoes the little fish called “ mil- 
lions, ” and we were told that if we imported these fish and put them 
into all the rice-fields and all the tanks, in a very short time malaria 
would disappear, and India would be a very healthy country. This 
recommendation was based on the supposition that millions had 
freed Barbadoes from malaria. T have just been reading an interesting 
address given by Watson in November last before the Society of 
Tropical Medicine and Hygiene. One of the places he went to was 
Barbadoes, about which he says ; — 

‘ Hero I confined myself simply to ascertaining whether the absence 
of malaria was due to the presence of millions or the absence of breeding 
places suitable for anopheles. In my opinion the absence of breeding 
places is the reason for the absence of malaria. The coral linie-ston{> 
absorbs water so freely that except in thunder-storms oven the rivtu- 
beds are dry. I show you a photograph of one of the largest which is 
quite dry. It is well, people should know the truth about Barbadoes. 
SlMions are useful — ^but they are not the cause of Barbadoes’ freedom 
from malaria.’ 

In the discussion that followed Dr. Low who is, as you all know, 
a great authority on the subject, made the following remark : — 

‘ I quite agree with Dr. Watson that the Barbadoes’ millions wei'(‘ 
not the cause, and desire in passing to draw attention to the ease •wit li 
which Tuis-statements of this kind find their way into the literature.’ 

I bring these remarks to your notice, gentlemen, as a vin- 
dication of the caution exhibited by the Indian Keseareh Fund in not 
adopting the suggestion that we should import shiploads of millions. 

I must also mention a letter which I have receirtly received from 
Major James, and I will read you one paragraph which maj’’ be of 
interest to those of you who are worldiig in malaria. 

He says : — ‘ I am vei-y sony indeed not to be able to (‘any on ihc* 
work here. My illness came just at a time when the mosquito problem 
was most interesting, for there was heavy rain daily, and the country 
was flooded. We found that in our experimental area wc could still 
control stegomyia mosquitoes, as before, but various culieiiies — especially 
OvUex microanmAjHatus and Leit^xymyia gelida which breed in swamps 
and fly far, had everywhere become immensely prevalent ; and w'cluul 
begun to study their habits in detail with a view to ascertain what 
could be done against them. In work of that kind there is a big field 
of study that might lead perhaps to finding a method of attack bettc'i- 
than anti-larval measures — or that could be used when such measures 
are inapplicable.’ 

Lastly, I wish to allude to a point touched on in my introductory 
address. You may remember that I mentioned our desire for 
more inforinatiou as regards the influence of wet cultivation. 
Since I made that remark Major Keilrick has drawn luy utten- 
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fioji to n ic'coiit vepori from ilu* Central VrovinecK which I liad 
jjot been, and in lluii rei)ort h(‘ biingH out the fact that ortlinary rice 
(mltivation docs not appi'ai' to he harmful except when the crop is cult! 
rated ill the neiglihoiirhood of forests, and where sluggish streams and 
jungles exist on the borders of such cultivation. In these conditions 
malaria-conveying mosquitoes apjjear to breed all the year round in 
shady streams and nullahs. It is doubtful whether open cuts are dan- 
gerous or whether actual rice cultivation is harmful apart from thie 
condition of shady streams. This is in accord with the observation of 
Major Christoxjhcrs in the Andamans, He found that rice cultivation 
did no harm in these islands, and [ note in Malcolm Watson’s lecture 
that in British Guiana he found veiy much the same condition of 
things. Speaking of E^ori Mourant where they have extensive riei* 
cultivation, he says : ‘ 1 found not only drains and canals receiving no 
attention other than was necessary for the ordinary estate work and no 
oihng of the edges, but the whole population settled on the edges oJ 
over 3,000 acres of rice swamps. No anopheles were found in these 
(Trains or swamps.’ These observations have a very important 
liearing on the subject of the induenco of wet cultivation from tlu' 
jioint of view of malariology. 

Major Christoriiers, i.m.s., tlion introduced his pajier, “ A 
Synoptic ' Arrangement of Indian anophelines with reference to 
teaching requirements? and showed a very interesting collection of 
Indian anophelines arranged according to a new plan. He refci-red 
to the present difficulties in regard to generic nomenclature of 
anopheles and sxxggcsted that the Conference should frame some 
uniform plan of procedure in this respect so far, at any rate, as- 
workers in India were concerned. He himself was inclined to follow 
the lead of the British Museum authorities and include all anopho- 
liues under the genus Anofheles Meigen. 
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SECTION A. 


Second Session. 

The Hon’blb Sir Pardev Lukis, k.c’.s.l, k.h.s., i.m.s., Presidino. 

(a) Bactei'iolofjy of loater. 

The Peesihent : — Before we consider l)r. Hirst’s paper on the 
bacteriology of the Colombo town and well water, I will call upon 
iVIajor Clcmesha to make a statement on certain recent observations 
he has made as regards the conditions influencing the hfe of bacilli 
in river water. 

Majoe Clemesh-i ; — To commence with 1 should just like to say 
that tills researcb is not yet complete and, therefore, no paper has been 
written on it for tlie Conference. However, a short interim statement, 
to accentuate the main points worked at, may be made. A problem 
which has puzzled sanitariaub for many years relates to the fate of 
enteric organisms wlicn they get into water. Idiere is no doubi 
that occasionally water is the source through which enteric is spread, 
for serious epidemics have occurred, such as those of lancohi, 
.Maidstone, etc. ; in these instances there is no doubt whatevfM- 
that water is the incriminating agent : and secondly, mussels, 
cockles, and molluscs generally, are a very common source of 
spreading enteric at the present day. There is, I take it, no doubt 
whatever that these molluscs must derive their enteric organisms from 
the water in which they live. In fact, molluscs that are kept a long 
way from sewage pollution contain no enteric organisms, whereas 
those that come from infected water do. The other side of the picture is 
that some of the host bacteriologists have been diligently hunting 
for enteric bacteria in water for the last 25 years, and the number of 
successful observations can be numbered on the fingers of one hand. 
Occasionally now-a-days after years of work some of them succeed 
in isolating an organism wliich, as far as anyone can say, is the Bacillus 
typhosus. Nobody in this country, as far as I know, has ever succeeded 
in isolating it except Professor Ilankin some years ago. All sanita- 
rians who have worked on the subject are perfectly aware that 
it is practically hopeless to look for enteric organisms in an 
orddnary water sample, and 1 do not think that it is ever done in 
latioratories in this country. Prom a careful study of lyater 
inoculated with enteric certain facts have, however, been ascertained. 
In the first place, if laboratory cultures of enteric bacteria are put into 
water and allowed to remain, they very rapidly die out. There 
is no necessity to say more than this. The work of Houston on the 
subject is absolutely convincing and a great deal of other work has been 
done which confirms this. Another point which has been investi- 
gated in my laboratory very carefully indeed deals with the influence 
of the temperature of the water which has been inoculated with 
enteric organisms. It is pretty generally known that in water at 
a very few degrees above freezing point enteric organisms will live 
for very many months. With water inoculated with enteric and 
put into the incubator at 37 degrees the enteric bacteria died off 
with extreme rapidity. Experiments of this kind are not of very 
great value because pure cultures never exist in nature, so the.se 
results do not further the knowledge of the problem very materially. 
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Secondly, iu my laboratory we experimented with luixturch of colifonn 
and entevic ovganiBiUh, and an a vehult \\(‘ louiul tliat very much th<‘ 
bailie 1 hi ug occurs. Here i should like 1o say that (‘iiteric organism'' 
ditl’ei voty slightly indeed from the normal ftocal bu<‘t.eria in 
tlu'ir behaviour m water. That is to say, if lloustou's csperinu-nln 
were to be repeated using ordinary fuical bacilli, the resulls 
would be almost identical, tlu* bacteria falling oJT %'ery rapidly, 
a, few of them remaining for a considerable lengtii of time. A mixtur<‘ 
of enteric and faecal organisms behave in very mucli the sanu' way ; 
tliat is if the bottles are stood upon ice and kept at a few di'grecs abov<’ 
0°G. both the enteric and the coli bacteria will remain fora considerable 
length of time, and it is very difficult to sliow that the mitin'ic bacteria 
decrease more rapidly than the coliform organisms. At high tempera- 
tures both seem to decrease at about tlie same rate. Now these experi- 
ments leave us, as 1 said, in very much the same state as we were at the 
beginning. Some experiments performed by Horroeks are extremely 
interesting. lie found that as long as you keep a culture of enteric 
pure it will live in water or urine for a considerable length of time, but 
if you add a few coli, enteric bacteria very rapidly die out. In his case 
he does not state the temperature at which these experiments woi(> 
carried out. He says the experiments wei'c carried out at the I’oom 
temperatm'e at Millbank in London, so that it will be considerably under 
what it is in this country. However, he shows that wherever 
coh bacilh begm to multiply there Eherth’s bacilli begin to 
disappear with very great rapidity. This has been entirely confirmed 
by work ha my laboratory and we have hit on rather an ingenious way 
of demonstrating it. If 20 tubes of broth are inoculated with millions 
of enteric organisms and a very few coh — one, five, 10 or 100, any 
number you hke — ^are put iia each of these various tubes in increasing 
quantities, and if these tubes are put m an incubator, as a general 
rule within 18 hours practically all the enteric organisms will have 
disappeared. This is in some way due to the mutiplication of the coli- 
form organisms which axe so inimical to the life of the enteric bacteria. 
Now this is a very important point, for it shows that all methods of 
looking for enteric organisms which make use of a broth for the first 
step are absolutely useless. In the case of all usual natural mixtures 
one is trying to isolate a few enteric organisms that are mixed with 
a very large number of cohform bacteria. If you use a broth for the 
first step you are certain to fail. The only method which offers a 
reasonable chance of success is the direct method ; to filter out the 
bacteria and plate them on a sohd medium. MacConkie in his early 
papers on water-works used a glucose broth ivith the idea of increasing 
the paratyphoid and typhoid growth in the enrichment method. We 
now know this to be impossible. 

The next series of experiments which were carried out in my labo- 
ratory show that enteric organisms are, as a matter of fact, very much 
more susceptible to the action of sunlight than are ordinary fsecal 
bacteria. Esecal bacteria as everybody knows, are susceptible. They 
rapidly die out when exposed to the rays of the sun. Enteric 
bacteria in water contaminated with faeces exposed to the action 
of the sun will all die out within the first hour of exposure. This state- 
ment 1 make with a certain amount of reserve, because we have not 
yet worked with anything else but laboratory cultures. Presumably 
the action of the rays of the sun is one of the many factors which act 
in destroying these dehcate organisms when by any chance they get 
into water. The experiments arc still going on. 

Dr. Hirst then introduced his paper on ■' The bacteriology of the 
Oolombo town and well water.'’* The following is a summary : — 

The chief object of the paper is to give an account of an attempt 
made at the Colombo Municipal Laboratory durmg the latter half of 

* V’'oliime V. 
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1912 uud 1913 lio develop niethodb for the bacteriological esamiiiatiou 
of Avatei’ .suited to tbe local eouditioas. A cou&ideratio]i of llic pioncei 
work of Clenicslui iu India, and of otbcr workers in America and els('- 
wbcre, shows clearly that no jnetbocl for tlic detection and e.stiuiatioii 
of faecal pollution of water is univcn-sally applic‘a])le to all conditions. 
The bactej'ial flora of the intestinal canal of man and animal diflei 
materially in different localities. Cleniesha has brought forward evi- 
deuce to show that there is a decided seasonal variation in the lactose 
fermenting bacilli found in the faeces of jnan and domestic ammals 
m India. It seems probable that some organisms, for example tlu' 
Bacillm oUeriditis sporog&bes, may have a definite geogi'aphical dis- 
tribution in the faeces of man. At the commencement of the work oji 
the bacteriology of the Colombo water-supply, the methods customary 
Jtt Englaird, and based on those developed by Houston, were applied. 
Later lactose was substituted for glucose in the bile salt broth, used in the 
presumptive coli tost, owing to the large number of glucose fermeiit- 
mg micro-organisms frequently found in stored waters. After a few 
months’ work with the modified method on the old lines, and a careful 
study of Clemesha’s work iu India, as recorded in his writings, a trial 
was given to his methods, using, however, somewhat different cultui'c’ 
media from those recommended. As the result of experiments the 
author is of opinion that the technique devised by Clemesha and his 
colleagues is effective for the isolation of vigorous lactose fermenting 
organisms in something like their original proportions in water. The 
weak point of the method lies in the inadequacy of the tests hitherto 
devised for routine work to differentiate certain of the species, and the 
difficulty of assigning a definite place in a scale of susceptibiHty to the 
influence of self-puritication, to the various organisms isolated. 

The study of the characters of 250 lactose fermenters isolated froni 
25 fresh human faeces in Colombo shows that the B. coli comvmmk 
IS the predominant organism at all times of the year. B. coli commums 
is also the commonest organism found iu recently polluted waters 
in Colombo. In the middle stage of self -purification ^oup 3 organisms 
and B. lactis c&ivgenes predominate ; at the end of the purification 
process, a resistant variety of B. coli communis is found in small num- 
bers on the surface, while at a depth, an organism called, for the sake 
of convenience, the bacillus C, alone remains. The interpretation of 
the results obtaiued by the separate species method, as applied to well 
waters in Colombo, is rendered, difficult owing to the persistence in the 
soil of two resistant lactose fermenters. The number of B. coli com- 
munis, however, affords a valuable index of the quality of these well 
waters. 

The results of the bacteriological examination of Colombo wells 
usually indicate less pollution tJian the figures for the chemical 
analysis, particularly the amount of albumenoid ammonia. Nitrites 
are very frequently present in these waters, and have been considered 
as evidence in favour of receut pollution. As a result of experiments 
with artificially nitrated waters, of the results of bacteriological analysis, 
and of topographical considerations, the writer concludes that the 
presence of nitrites in Colombo well waters is more often a sign of old 
than of recent pollution, and that traces of nitrite are readily produced 
by the reduction of nitrates to nitrites by reducing salts of iron present 

iu the soil. •, , i x ■ i i 

W^ith regard to the question of standards for bacteriological 

water analysis, it is much more important to come to some agreement 
as to the selection of the methoefs which are to be made standard 
for the bacteriological analysis of different classes of water, than to 
discuss the standards which are to be applied to the results of a numbei 
of different methods. Numerical standards are perhaps best applied 
to the results of the bacteriological analyses for the control of filtration 
works, or to the results of analysis of waters whose bacteriology has 
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hecii cloibclv studied. Even h<*re, the standard usually needs to be 
s])eeially adapted to the particular water, and to bo varied at difiereiit 
seasons of the year. It is necessary to constantly emphasise the truth 
that in interpreting the I'osults of either chemical or bacteriological 
('xamination, topographical considerations must always be given the 
j idlest possible weight. For the detection of accidental pollution foi 
water of known constitution, which is constantly subjected to routine 
[ests, the estimation of the number of Lagin micro-organisms per 
(‘.c. is all that is usually necessary. The choice of a suitable pri- 
mary medium and cultivatioit time must be determined by a study 
of the biological character of the water ; for general purposes the 
Liciose bile salt broth of MacConkie is most useful. 

AYkcre it is desired to make a complete study of an upland suifacc 
water by a bacteriological method with a view to forming an opinion as 
to its potabihty, or the degree of filtration or storage hkely to be req[uircd 
to rimder it safe for human consumption, it is advisable to proceed 
on the lines recommended by Clemesha. A comprehensive bacterio- 
logical study of the water under all conditions should be made. Any 
possible source of dangerous or accidental pollution suggested by 
mspectiou on tire spot should b(' subjected to careful investigation by 
bacteriological methods. The methotls recommended by Clemesha foi 
the study of self-purification processes are. i consider, capable of much 
simphfication by the use of solid media for the estimation of the total 
glucose fernrenters. In the case, however, of waters contaiiring a large 
number of organisms, capable of spreadina in the substance of an 
<igar plate. Ibis incthod could not be used. 

Dr. lIiRST : — J have attempted to describe in my papei the evolu- 
tion of suitable methods for the liactcxiological examination of ccrtani 
surface waters in the vicinity of Colombo. 

There is a great similarity in the problems which confront tlu' 
water bacteriologist in all parts of the world. On the other hand, 
there is often a great dissimilarity between the bacteriological methodn 
which are best adapted to the solution of these problems. 

The bacterial flora of the faeces of man and the lower animals 
undoubtedly differs in different localities. In this connectioja I should 
like to draw attention to the table on page 5 of the paper, giving the 
jiercentage grouping of aerobic faecal lactose fermenters isolated froiit 
the faeces of man in England, India and Ceylon. 

The anaerobic faecal organisms predominant in human faeces are 
undoubtedly diflerent in England , Ceylon, and probably the United 
States of America. 

Major Clemesha lias brought forward evidence to show that there 
is a definite seasonal variation in the microbic content of the faeces 
of man and animals in India. 1 have not hitherto been able to discern 
any such seasonal variation in Ceylon. 1 think it probable that in all 
parts of the woyld the general type of coliform organisms most common 
in the faeces of man are those fermenting lactose vigorously and pro- 
ducing indol in peptone water rapidly. The various organisms of this 
group, which includes the B. coli communis, are certainly by far the 
most numerous in the fresh faeces of man in England and Ceylon. The 
relative distribution of the various species of lactose fermenters inha- 
biting the human intestine varies gi'eatly for reasons that are not 
yet fully understood. 

I find the (Quantitative estimation of Lagin " organisms to be the 
safest guide to the actual amount of faecal pollution in a particular 
water. The method 1 employ is a modification of that recommen- 
ded by Houston. 

The recent researches of Houston, Ureig and others on the viability 
of uncultivated pathogenic organisms, such as cholera and typhoid, 
have emphasised the importance to be attached to recent, as 
opposed to remote, faecal pollution of water-supplies, and the danger of 
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sudden accidental pollution of conipa.iatively i)uje wateis l)y luunaii 
carricvs. The ilevclopinent of efficieut hactorioiogical methods foi tlu' 
I letection of recent pollution has become more thau ever ucces‘^aiy. 
MacConlde’a separate species method li<is proved very ser\iecal)le ioi 
the detection of recent pollution in Colombo waters. X have found the 
teohnicpie devised by Major Clemesha for the isolation of the separate 
species very satisfactory in practice. 

During the process of the self-purification of a polluted watei' the 
lactose fermenting power of fsecal organisms is attenuated to a gi'eater 
degree than is their power of fermenting glucose. 

Estimations of the vigour with which lactose is fermented in fluid 
media iiroculated with polluted water, and of the I'elative number’ t)i 
glucose and lactose fermenters in the water, afford valuable criteria 
for estimating the age of the pollution. 

I have found the method described in the paper less cumboisome 
than that advocated by Clemesha. 

There is urgent need at the present time for the selection and 
standardiztrtion of suitable methods for the bacteriological examination 
of different classes of water. The application of standards to ihe re- 
sults obtained by the various methods selected could then, aud not till 
then, be profitably discussed. Studies iii the bacteriology of watei 
t<j any particular locality should always be accompanied by periodic 
analysis of the farces of mau and the lower animals in that locality. 
In the intorpietatiorr of the results of the bacteriological exaiirinatioii 
of wuiter-supphes the fullest w’^eight must be giverr to topographic'nl 
considerations. 

In conclusion I should like to make a fow' remai-ks on the significance 
of the detection of vibrios in polluted waters. 

Eecently, an outbreak of cholera occurred along the banks of a 
canal in Colombo. This canal received the major portion of tlu' 
ihainage from the infected area, and is extensively used for bathing 
and washing clothes. I was able to isolate vibrios from this water mor- 
pirolo^cally similar to the cholera vibrio. They turned out to lu' 
materially different, biochemically aird biologically, from the tine 
cholera vibrio. As soon as these vibrios were found the trafirc along 
the canal was prohibited and the banks policed. Six days later no 
vibrios of any kind could be detected in the water. 

Doubtless it may be a coincidence, but the fact remains that no case 
of cholera has since occurred in Colombo. This is the only occasion 
on which I have found vibrios in Colombo waters, thorrgh T have looked 
for them repeatedly. 

It seems to me possible that there may be factors operating occa- 
sionally in favour of the survival of cholera in a watei’, — such foi* 
example as a favourable chemical constitrition or physical condition of 
the particular water, or a favourable symbiosis ■with other organisms. 
The detection of allied vibrios might conceivably turn out to be 
evidence in favour of the operation of such favourafele factors. In any 
('vent I consider that the presence of cholera-like vibrios in a water 
is weighty evidence against its fitness for human consumption. 

Dr. E. C. Bose said that standards were badly wanted and 
until these were obtained, it was impossible to say definitely wbat water 
was fit to drink and what was not. 

Major Clemesha : — Eeferring to Dr. Hirst's paper, I should 
like to say that it is particularly gratifying to me to know that prac- 
tically all the essential points that we laid down in the Madras Eeport 
of 1910 have been confirmed; some very valuable modifications have been 
suggested by him which all tend to simplicity. His suggestions given 
on page 9 concerning the results obtained from a 24 , 48 and 72 hours' 
inoculation of waters in lactose broth are particularly valuable, because* 
he has -taken with the ordinary method of testing what is known as tin* 
acid and gas line which in glucose and lactose is extremely complicaterl. 
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.iik! tills hceins apjiaieiitly to do away with a voiy huge amount ot 
laboratory woik. th“ telk ii.s that the results tally to a very cousidci- 
able degree, and that being t>o,itisa very great advantage, because it 
uets rid ol a veiy large amount of work. There arv several points in the 
paper we would like to discuss, but I think the time is hardly sufficient. 
They are rather* matters of laboratory detail which perhaps would 
not interest a very large number of people. But there is one 
point at the end. 1 particularly wish to endorse his remark, 

■ I eouvsider that at the irresent moment it is much more important 
to come to some agreement as to the selection of standard methods for 
the bacteriological analysis of difierent classes of water, than to discuss 
the standards which should be applied to the results of a irumber of 
ditferent methods.’ 

I think in the Conference in Bombay I urged very strongly that 
th'ere should be some understanding betweeir the laboratories in India, 
and anyone else who may like to join in, as to a standard method of 
doing the work. It is obvious to all that the method at present is ex- 
tremely imperfect. Bveiybody finds it very complex and with a 
certain amount of justification. I should like particularly, if possible, 
fchr, that that point may be incorporated in a resolution, because 
1 feel we shall not make any very great progress unless we are all work- 
ing more or less on one method, and each man in his own particulai 
laboratory finding out the advantages and disadvantages of it for his 
own particular locality. The standard of the purity of water I believe 
myself to be entirely a counsel of perfection. Unfortunately Majoi* 
Liston is not hero to-day. fie has a very long series of analyses 
taken weekly from the laboratory in Parel, and he says the couclusion 
of all his work is that it is absolutely impossible to draw any real con - 
1 ‘lusion as to the tpiality of the water, He fiirds a very large amount 
of f 83cal t ontamination in those samples, and he says, on the other hand, 
that the water in Bombay is perfectly potable and perfectly gootl. 
My own impression is that in his particular case the reason is due 
to the fact that he has used samples that have come many miles 
down. The pipes are not particulai*ly clean ; many of them have an 
incrustation in them, and it is well understood that pipes with an in- 
<‘rustation give very extraordinary hactoriological results. Personally 
1 think that many of his results can be accounted for in that way, but 
at any rate, whatever the cause may be, I think it is absolutely neces- 
sary that we should all be working on one particular line, and comparing 
our results with those that are obtaiiied from difierent places. I feel 
sure that a certaiix proportion of the work which we do at present in 
laboratoi'ies will have to be either simplified or done away with 
altogether- 

The President : — One point. Major (lemesha. As regards your 
.statement about the inquiries into water analysis. You remembei* 
there were three points that we decided should be considered : 

(1) What are the best methods for water examination in India? 

(2) After having settled that to fix bacteriological standards. 

(3) The most suitable methods of conveying samples to distant 

laboratories. 

Do not those terms of reference meet your views ? 

Major Olemesua Entirely. Jt would be of considerable advan- 
l.igo now if a special commission were appointed to inquire into these 
points. Everybody who is doing water work now should more or less 
try to work on the same lines. 

The President : — You do not object to these terms of reference ? 
(Major Clemesha : — No.) Of coarse, you know that the reason why 
the inquiry is bein^ held up, is that Major Hutchinson was appointed 
Sanitary Commissioner just when the experiments were to be undei- 
taken ; and wo are waiting to appoint someone else. (Major Clemesha ; — 

I did not know of this.) 
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Majoe T?. ^1('( ' iKEiHoisr ; fn (oiinpction with Dr. Ilir'st'- in- 

structive paper, 1 would ci*ave your iitduigeuce wiiile i lefer vony 
briefly to two methods of purification of water-supplies for small 
communities of which I have some experience. I refer to the disinfec- 
tion of water by chemical substances. Of these I have employed iodine, 
after the method recommended by Captain Nesfield, and the 

liypochlorite of lime method, both ‘in the case of the Laweace :\Iilitaiy 
.Ihylum at Sanawar. The former method conbis.ts hi the addition o‘t 
a mixture of potassium iodide (I pt. by weight) ami potassium iodatc 
(4-5 pt. by weight) and of tartaric acid, to the watei,s-) that free iodine 
is generated in the proportion of one part of 1 .dino to 70.000 parts of 
water. The iodhie after it has been allowed to act upon the water 
for a certain length of time is got rid of by hyposulphite of soda to 
which 2% of carbonate of '.oda has been added. Tlu« io<line method 
[which is ilescrihed by Captain Me&fitdd in the Journal of the 
R. A. M. C., May, 1912,] is a very effective one, but 1 found in practice 
that the taste of the w^ater was altered by the iodine, and that com- 
plaints ^vere not infrequent. For this, reason, and also from the point 
of view'- of expense and greater efficiency, I prefer hypoehloiite 
of lime as a chemical purificant of water. 1 obtaineil from iMessis. 
Barroughs and Welcome .scaled tubes of dry hypochlorite of lime »‘on- 
taining 35”o available chlorine; 200 grains of this chemical aie mixed 
tvith a httle water and the mixture added to 400 gallons of wntcu-, — this 
]>eing the daily consumption of w'ater amongst the children to tvhom 
the purified water was to be given. After the hypochlorite has been 
thoroughly mixed with the water, and had acted on it for 10 miuntes, 
a mixture of hyposulphite of soda (200 grains) and potassium iodide 
(40 grains), previously dissolved in some of the chlorine water, wuts 
added to the 400 gallons and tlio roughly mixed therewith. The process 
costs Is. 2ci. or 14 aimas for every 400 gallons. (The cost of the iodine 
method being 2s. or Rs. i-8). It is, therefore, exceedingly clustp. I 
have had no complaints of the water having been altered in taste by 
the chemicals used. That it is very effective is shown by the results 
of bacteriological o.xaminatiou before and after treatment : — 

IStli July, 1913. — The untreated water contained 15,800 micro- 
organisms per C.C., presumptive B. coH tests -were positive in ■! c.e. ami 
typical B. coli were present in ’1 c.c. After treatment the water con- 
tained 4,200 micro-organisms, presumptive B. coli tests were positive 
iix 10 c.c. and typical B. coli were not found m 10 c.c. of the water. 

6fh Avgust, 1913. — The untreated water contained. 14,000 micro- 
organisms pet c.c. Presumptive B. coli tests were positive in '1 c.c. 
and typical B. coli were found in ‘1 c.c. 

After treatment the water contained 2,400 microbes per c.c. Pre- 
sumptive B. coli tests were positive in 100 c.cs., while typical B. coli 
were not present in 100 c.c. 

\5th August, 1913.- -The untreated water contained 2,800 mic- 
robes per c.c. Presumptive B. coli tests were positive in 10 c.c,, while 
typical B. coli were found in 10 c.c. 

After treatment the total number of microbes present per c.c, wyr<' 
280. Presumptive B. coli tests were positive in 100 c.c., while typical 
B. coli were not found in 100 c.c. 

Bacteriological examinations were also carried out to test the 
efliciency of the iodine method, and on these tests (3 in number) the 
chlorine method appeared to be the more effective of the two. Both 
chlorine and iodine appear to have a selective action on_ the bacill-u.*- 
coli commnnis (and possibly, therefore, on coliform organisms general- 
ly) as none were isolated from the smallest quantity of water showing 
acid and gas. I am indebted to Mr. Pox of the Pasteur Institute oI 
India for the?e bacteriological findings. 

We have, therefore, in chlorine a rapid, inexpensive, and highly 
efficient method of ridding water of harmful micro-organisms. It is 
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a nieiliod which can with athMutago be conibinccl with otiu'r raothud^ 
of purification, and itts practical utility is undoitbted. 

The chlorine method is one which is employed largely in America, 
[find from the Engineering Eecord of 1912, page 297, that it is started, 
by Jpiiweys, to he used in between 300 and 350 towns of America. He 
gives statistics for a certain numbei of these towns, showing its beneficial 
effect on the mortality and morbidity of typhoid fever, and he assorts 
that it has been the means of arresting epidemics, and certainly has pre- 
vented the spread of a great number. He concludes from this very 
large experience that chloride of lime, owing to its cheapness, the ease 
with which it can be employed, and its rapidity of action, is of the 
greatest value in the purification of water. 

In India especially its employment is pecuharly applicable to the 
water-supplies of small communities and private institutions, and_ as a 
method of purifying the water-supply of armies in the field or of single 
units, it probably has no equal. 

I have ventured, therefore, to make mention of this method as 
complementary to the interesting and instructive information which 
has been given us by Dr. Hirst. 

Mr. Montgomery : — Might I point out that for the Puniab three 
annas per hundred gallons for the purification of water would be 
absolutely prohibitive. 

Major McCabrison : — It cost us 14 annas a clay to supply water 
for the Sanawar school. 

President : — I understand your point is that you recommend 
it for small communities only and not for general use. 

Major McCarrison : — Yes, Sir, for communities such as schools. 

Mr. West : — ^For large communities in the United Pro^dnees in- 
cluding pumping, our charges are only 2 annas per thousand gallons. 

Major McCarrison : — This method is employed in over 350 town.s 
in America. 

Mr. Dyer : — With regard to the treatment by hypochlorite of lime, 
1 may say that in Cheltenham and Scarborough in England there 
are two large installations where they treat all the water with hypo- 
chlorite of lime, and the cost there is only 6 pence per thousand gallons. 

Dr. Hirst : — ^With regard to a remark of Dr. Bose’s, I under- 
stand him to say that typhoid bacilli may under certain condition^ 
survive for as long a period as 72 days. I think those figures must be 
based on experiments with laboratory cultures rather than the un- 
cultivated organisms. With regard to the ease of simple estimation 
of the number of lactose fermenters as a criterion for estimating the 
real pollution of water, 1 don’t think that the mere estimation of the 
number of lactose fermenters is sufficient in itself, rvithout further tests, 
to enable one to express any confident opinion on the potability of a 
water. 

(b) Filtration of Water. 

Mr. W. Hutton introduced his paper Experiments in the filtra- 
tion of water through slow saird and mechanical filters at the King 
Institute, Madras,’^* and said : —My paper gives a brief description of 
experiments which have been carried out with two small sand filters, 
and two mechanical filters at Guindy, Madras, in order to come to some 
conclusions as to the relative merits and suitability of these different 
types of filters, and to show whether the statements which have been 
made were correct, that the depths of the sand filters in general use in 
the Madras Presidency were excessive and might be reduced with 
advantage. 

The results obtained are somewhat variable. That is to say, the 
anafyses of the filtered water show variable results. It has been proved, 
as previous^ Hiought, that sand filt ers are very satisfactory means 
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of filtiatiou provided the valor to be filtered ifa sufficiently clear and 
not so turbid as to block or clioke the saud filtci’ in a short tini(‘, and thus 
interfere vith the operation of filtration. When the rav water used for 
filtering purposes was turbid it was found that the mechanical filters 
were successful in removing the turbidity and thus have a distinct 
advantage. On the other hand who?) the ih'er water was turlud, the 
filtrate from slow sand filters was foun<l to Ire cloudy or opalescent in 
appearance. To prevent this cloudiness in the filtrate, it would be 
necessary to add to the sand filter installation, settling tanks of ample 
dimensions, with or without the preliminary addition to the i‘aw water 
of a coagulating chemical, such as sulphate of alumina. 

One impoi'tant result of the experiment is that it has been shown 
that with comparatively clear water sand of a relatively coarse nature can 
bo used with advantage, and that when sand of a greater degree of fine- 
ness is used, the filters rapidly clog up. Fine sand in a filter has this 
decided practical disadvantage and the disadvantage would bo greater 
if the raw water be turbid. 

It will be noticed on page 4 of my 2 )aper that the leakage of sub-soil 
water into a sand filter is given as the probable cause of the bad results 
obtained from analyses of the filtrate. Instead of using the word 
leakage, I should have stated that the bad results were probably due 
to difiusion of sub-soil water into the filter. This opinion has been 
confirmed, it is thought, by the repairing of the cracked floor of the 
Vizagapatam filters and by the construction of two new filters at the 
Uoconada water-works. At Coconada the old filters were found to be 
very badly cracked, thus permitting the contamination of the filtered 
water from the sub-soil water which was only a few feet below ground 
level. On the other hand, the filtrate from the now Cocoi}ada filters 
was found on analysis to be satisfactory, and these new filter beds were 
found to be water-tight on testing. 

The experiments at Guindy are still continuing. At present we 
are experimenting with a rate of flow of 300 gallons per square yard, 
instead of the 430 gallons per square yard, which has been our rate 
previously. Apparently the 300 gallons rate permits of a longer period 
of working between scrapings but data are not available. When this 
test has been completed we will experiment with a 600 gallon rate. 

I also propose to put a thermometer at each plate glass windov 
of the sand filters and to keep a record of the temperature of the 
unfiltered water. 

I regret to notice that I have omitted to give the results of the 
chemical analyses. These showed the presence of lime in sufficient 
quantity to give a satisfactory coagulant with sulphate of alumina in 
the coagulating tanks of the mechanical filters. Results of analyses 
arc available from the 3rd of March and samples are being regularly 
taken. The analyses results shown in the paper were given as they 
were thought to be sufficient for the purpose of a short paper, and 
permitted of comparison. 

Owing to the work devolving on the King Institute the number 
of samples taken in one day had to be limited, and it was not always 
found possible to run all the filter at one and the same time when more 
than one sample had to be taken from each sand filter. 

The results of the analyses were discussed with Dr. Gibson, the 
Director of the King Institute, up to the date of his departure on 6 months 
leave, and his opinion was understood to coincide with my own that 
sand filters were to be preferred to mechanical filters in ordinary 
circumstances, such as for filtration of non-turbid waters. Dr. Gibson’s 
opinion was considered of special value as he had carried out for 
some years the analyses of the water of water- works in the Madras 
Presidency. 

It is unfortunate that his absence on leave prevents his presence 
here as a delegate to this Conference, but on his retuim next month his 
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opiuioii of the results will be obtaiuecl aiid forwarded with the report 
which the Madras Goveriiuient have oidcrod me to subiuit. 

Mr. William.s : — Mr. Iluttou seeuis to me to vish us to accept 
his conclusions on sou le what flimsy evidents*. Considering that these* 
works have been in. operation for more than a year, the amount of definite 
information he gives us in the paper is very small. The actual analyses, 
on which he wishes us to accept his statement that considerable depth 
of gravel in slow sand filte] s is essential, arc five — two of them from one 
filter and three from another. These were all taker within a few days 
of each other. It is not at all clear as to what arrangement of taps ho 
has made, nor how they are fijted. If the taps merely pass through the 
wall, the axralysis of water is likety to be highly misleading, for, as 
Hutton has himself pointed out , there is a laige amount of creep do wji 
the wall and the water obtained from the edge of the sand is not ncccs- 
saiily at all of the same quality as that obtained in the sand bed. li 
is Lhereforo very important that w<' should know exactly how the con- 
j)<‘ction is made between the tap.-, and the inti'rioj* of the filter. I do not 
(piifce kiuiw what paxiiculnr form the controversy between the ad\'Ocat'‘s 
of dc'cp gravel beds axxd shallow giavel beds has taken in Madras, but 
I presume the objection to excessive thiL-kness of gravel i,-5 largely ou 
c-couomical gi'ouucls. The main Ixinction of a grovel bed is a nxcchaixicol 
one — to support the saxxd, axxd it i.s tlierefore a waste of nioixoy to make 
it (let per than k absolutely nece.ssary. Six inches or a fool of gravel has 
been proved to be quite sufficient to allov a px'oper discliax’ge fi‘om tlie 
Sctud-bcd to the luider-drains, and this 1 think is, iix the opinion of most 
cugii'cers, (j[uitc ('nough gravel to put in. To deeper, oxic’s filters by an 
oxce.ssive layer of gj-avcl for the purpose of getting ,«omc slight po,s."ible 
extra purification appears to mo to be rather like the melhod adopted 
by the Chiixe.se of burning dowtx a house to roa.'-t a pig. Any compari- 
son between the actioxi of the gravel uxulerneath a sand filter witfi the 
action of a sewage filt<‘r on the highly polluted effluent which the lattci- 
has to deal with is. of course, entirely irrelevant ai'd misleaxling. The 
residt of the action of a sewage filter is chemical rather than bacterio- 
logical, whei’eas the watei* filter is exactly the opposih*. i axxx pleased 
to hear that Mr. Hixlton is ixow proposing to reduce the x’ate at which 
he is working his filtoi’s, for tlie i-atc of 50 gallons per square foot, which 
is what these slow sand filters are worked at, is exceedingly high, con- 
sidering the vexy inadequate xiaturo oX the settlemcirt. It is not sur- 
prising that a fine sand filter clogs in a few days, xior is it surpiising 
that soxne of the results were so extremely had. In Bengal whore tlic 
average rate of filtration i.s 40 gallons per square foot, and a settlemcxit 
of 48 houns is generally given, sand considerably finer is in operation 
in almost all our muidcipal water-supplies. And, on the whole, except 
wheix a river is exceptionally txrrbid, we do not find that these requiie 
scraping at unduly short intervals. In regard to the mechaxiieal filters, 
the result of experiment seems to have been, mainly, that with a turbid 
water grains to 3 grains of sulphate of ahimina per gallon is required 
to give good results. This is what I have found elsewhere axid it shows 
(what is also to be fouird in other places) that a vexy soft water with 
which this amount of coagulant cannot be adopted is not a satisfactory 
type of water to be xxsed in mechanical filters. 

Mb. Madeley -I must congratulate Mr. Hutton on the very 
interesting paper that he has submitted to us and, ixow that the initial 
expenditure of installing two sets of sand filters and two mechanical 
filters has once been made, I tmst that these experiments will be con- 
tiuued^ by a combination of engincei's working in collaboration with 
bacteriologists. 1 am sure that they will provide us with information 
of ^e greatest value for there arc still a number of points which require 
elucidation in connection with the filtration of water in India. 

Turning to the paper itself and dealing with the points 
as they are taken up by Mr. Hutton, there is first of all the ques- 
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tiou^ of samples. I wish to ask the sanu' question as 3Jr. 
Williams. Mr. Hutton says that to enable samples to be tak<'ji 
from different depths in each filter so as to show the effect of tin* 
filtering material on the quality of the water, ^ inch test cocks vreie 
inserted in each filter side wall and numbered fronr 1 to 6. The question 
is, how far did the pipes connecting with the cocks project into the filtn 
bed material ? I rathei gather that the}' did not pi’oject more than an 
incli or two. 1 suggest that the anomalous results may have befj' 
caused hr water creep which would aficct samples so taken. 1 would 
further suggest that experiments should be made to eliminate this watt i 
creep. This same water creep vail probably explain a peculiar lesnlt. 
Mr. Elutton mentions that the water at the outlet is not so puj-e as 
the water taken from the body of the filtcj bed. T would 
here remark that the method which has befii suggested of piitting in 
a ledge in the material is an unsuitable one. By that means yon gel 
the sajid iiTcgularly compressed, and elroppiug away fi'om under the 
ledge. The method 1 am adopting, which 1 think was first started by 
Mr. E utter who is in charge of the southern scetioj' of the LojHlon 
Water Works, is that of cairying the sand right down to the Ix'd. Yon 
carry the sand down to the bottom of the filter for some three o3' foiu 
feet froju the sides so that the water has to pass thixnigh a layer of sanci 
in any case. 

hlr. Hutton mentions the fact that hi a filtej’ with only two feet 
of water over the sand the growth of algao is very much greater than 
in a filter where there is a greater depth of v'atc]’. This is a I'esult 
which has been found elsewhere. 

In dealhxg with the question of the ptriod of working filters vc 
come on to the debatable point of the fineness of the sand. lit. Hutton 
says that the water dealt with was highly impure, and would not have 
been used for permanent water-works, or only after double filtration. 
It is importaiit in submit! ing the results of these tests I think to give 
full particulars of the conditions of water met with. To Ihc best of my 
knowledge the impurities referred to are due to dhobien. If that is the 
case, it is probably the soap and grease and other impurities that come 
from these washing places that cause the clogging of the filters. Further 
ou Mr. Hutton says that the short period which the saiid filteivs worked 
was due partly to the quahty of the water which, although usually clc ax- , 
deposited a sHmy layer of considerable density in a comparatively 
short time. That would all tend to show that it was due to the soap 
or fat in the water, and it would appear to follow that these results, 
although tending to show in what direction filters should he made, 
should not be accepted as conclusive for every water. It is quite pos- 
sible that a considerably finer sand might be used, and would work 
without cleaning for quite as long or even longer, if this soap were not 
present. I fin d that thei'c is a great deal of difference in practice as 
regards the fineness of sand- The practice in England is to use coarser 
sand than that, we find used in Calcutta or Howrah, or in Cawnporc. 

Mr. Madeley then gave a descrij)tion of the qualities of sand used 
in Birmingham, Bolton,'’London and Calcutta, and coiituiuing said 
With reference to the question of depth of the gravel, it is usual now 
to make the broken stone underlayer as shallow as possible, for financial 
reasons. Mr. Hutton says with reference to the depth of sand : ‘ If 

there V, ei’e no improvement in quality of the water in passing through 
the sand-bed, then it -would be unnecessary to have this bed any thicker 
than say a few inches, which would he sufficient to support the slimy 
layer. In that connection it is found in practice that a certain depth 
of sand is required because it produces a stead;^g action.’ 

Mr. Hutton also makes one point w'hich is a new one. He refers 
to the desirability of having a wall round the filters, and says that this 
should he 2 feet high. Tms agrees with my experience and observa- 
tion, ^nd I am constructing one round the Madras filters. With regard 
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io tlie depth of baud, I bco Mr. Huttou rofej’s to a uiininiuiu depth of two 
feet iu thicknesb. That uuuiiuuiu is rather high ajxd 1 should like 
him to bay why he adopts this high miuinium depth. 1 should like 
i” this couuectiou to ask if any delegate has had any experience' 
with the washuig of sand. There arc two methods. One is to skim 
off the sand when it has reached its minimum depth, and the other 
method is to skim it, wash it and replace it at once. One advantage 
of the latter method is that you always get the same de^Mh of sand. 

1 suggest the following points to he taken up for investigation : — 

(1) The prevention of water creep ; 

(2) The benefits of increasing the head consideiubly ; 

(3) The rate of filtration. 1 was glad to hear that Mr. Hutton 

was going to try to increase the head by 50 per cent. 

Sir Pardev Lukis : — 1 w-ould like to call your attention to a state- 
ment made by Sir Uarcourt Butler in his introxluctory speech 
to the effect that the Research Fund Association liave placed a 
sum of a lakh and a half of rupees at the disposal of Sanitary 
Engineers to carry out an elaborate practical experiment in water 
filtration at Benares. The object of this experiment will be to ascer- 
tain first of all the best methods of silt removal, and next to determine 
the relative merits, under varying conditioixs, of different types of 
mechanical filters and of sedimentation, both with and without the addi- 
tion of chexnicals. The details of the proposed investigation will be ex- 
plained to all of yon who are going to Benares on Sunday next and any 
suggestions that delegates may wish to make then as regards the modi- 
fication or improvement of tlie experiment rvill he most carefully con- 
sidered. That is one of the reasons why we want to go to Benares, 
bo that you may discuss on the spot these practical experiments that 
we propose to carry out. 

Mr. West : — 1 should like to say a fexv words in connection 
with the paper on sand filters. One point 1 wish to refer to is as regards 
the minimum thickness of gravel. We have got about 40 filters in 
these Provinces in which the thickness of gravel is only twm inches. 
The filter consists of two layers of bricks and then two inches of gravel, 
over which there is 6 inches of coarse sand and about two and a half 
ff'et of fine sand. We have got one or two filters with 6 inches of gravel 
but we have found no improvement in the results with a thicker bed 
of gravel. As regards the thickness of the sand, we have made ex- 
periments with feet and 3 feet, and we have sometimes got down 
to 8 inches, and we have found no deterioration in the results when we 
have a uniform flow. Our usual practice is to refill after it falls to 18 
inches, but we JEound on one occasion an 8-inch thickness of sand gave 
<{mte good results. All our filters are worked after 24 to 36 hours pre- 
vious settlement. For about 9 months in the year it is purely settle- 
nieiit ; for 3 months of the year, in the rains, we add a coagulant to 
improve the sedimentation. I have got certain results, of 3 months’ 
working at Cawnpore in which the water has been tested every day, 
and our rate of filtration is between 35 and 40. 

In July the average _ number of bacteria in the raw watex- -wab 
617 ; in the settling tanks the number was 94, and through 
the final filters 18*2. 

In August the average number of bacteria in the i“aw water was 
454; in the settling tanks the number was 181, and through 
the final filters 17, 

In September the average nnmbei’ of bacteria in the raw watex- 
was 376 ; in the settling tanks the number was 128, and through 
the final fiOLters 14. 

In October the average number of bacteria in the raw water was 
173 ; in the settling tanks the number was 91, and through 
the final filters 19. 
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The, so show vojy good n^sulls with it low r.ite of liltratiou : 37*5 
is about the aveiage rate, lii the hot and diy weather we hare some- 
fimes worked individual filters up to 50 to 60 "with very good results, 
but there are very few bacteria in the raw water and very little silt. 
In some places we do not use a coagulant in the rains for our filters ; w’e 
just settle the water and put it on the filters. In the places we work 
at even a lower rate we sometimes get down to 25 or 27 in the rains ; 
I think we can safely work to 40 by previoiis settlement and the 
addition of a coagulant. 

As regards the washing of the top scrapings, we have found that 
it is not economical to do so. We always get fresh sand from the riyej- 
and wash that before putting it into the filters, as the cost oi washing 
the top scrapings is very high. Now sand may not be so good, but 
it is more economical. 

Majok Clemesha said that he seriotisly objected to the filter being 
called a Clemesha filter. It was a filter that was being made by tin* 
liundreds. 

The results obtained by ilr. Hulton from his slow sand filtevh could 
not be called at all good ; personally he would call them extremely 
bad. No sand filter which was at work should ever give less than 
one fsecal organism in 3 00 c.c. and Koch had laid it down us a princi- 
ple that no filter should be looked upon as giving satisfactory results 
which gave more than 100 bacteria per c.c. If they I'ompared thest 
results he did not think they could congratulate tbemselves on the 
results of the sand filters in iladras. _ 

The second point that was raised by Mr. Hutton related to the 
experiments given on page 20 of his paper which showed that there 
was a progressive improvement of the bacteriological quality of the 
water as it passed through the sand. If he wanted to show that th,' 
majority of the purification had been done in the top layers, some 
such figures as those published by Mr. Hutton would serve fairly well. 
It would be observed by looking at the figures (first series) that the water 
began with 1,360 bacteria ; by the time it reached the second tap it 
was 87 and the time it reached the sixth tap it was still 70. Anybody 
looking ai these figures would certainly not draw the conclubioii that 
there was a progressive irajtrovement of the water as it passed down 

Ihe sand. • , .i 

Then Mr. Hutton had gone on to justify the necessity for tht^ 
deep drainage layers by comparing sewage filters with these fibers. 
But the eomparisou was entirely unjust. Sewage filters wei'c 
not filters at all. They were merely arrangements whereby a quantity 
of efilnent was put at the disposal of a maximum number of bacterm. 
whereas in water filtration the idea was to remove hacteria. 

Turning to sand, most of* the works on sand gave as a 
suitable grade, sand which had been passed by a 40 and retained 
by an 80 mesh. Mr. Hutton had, in his opimon, used an 
extremely fine sand, and he had never heard of sand of that 
nature being used in slow sand filters. It was not thmefoi-c tc) 
be wondered at that his filters were blocked up rapidly. The saml 
used in Calcutta and Howrah was of about the standard grade. That 
sand in Bengal gave very satisfactory results, and it talhed with the 
practice in America and other parts of the globe, where similar results 
were obtained. They should not consider it at all satisfactory 
slow sand filter were to give them one faecal bacteria m one c.c. they 
should require one in 100 c.c. as a standard of purification. _ 

As regards mechanical filters, he felt bound to say thatmecharieal 
filters had received very bad treatment at the hands of the people at 
Guindv* They had not been told in Mr. Hutton’s paper wliat we s the 
character of the water. Mr. Hutton had not told them the actual 
hardness or alkalinity of the water to which he had proposed to add 
alum. Water of a hardness of 30 or 40 degrees required alum at a dif- 
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foicixl pt)iiit ami in an outhely different way fioni a water u hit h had a 
luudnef5s of 2 or 3 degrees. It was extrenic-ly difficult to get a good 
result front these mechanical filters if the water was above 20 or 30 
degrees of hardness. Delegates would probably remember that at the 
last Conference a very interesting paper had been read by Captain 
Dunn who showed that he had never succeeded in getting a satis- 
factory result from a very hard and clear water. He was not at present 
able to say what the cause of that result definitely was, but he knew 
from experiments that it was by no means an easy thing to add alum 
to water of that nature. If it was added too fai away Irom the point 
of passing it on to the sand the whole precipitate went straight to the 
])ottom and never reached the sand at all, and, on the other hand, if 
it was added too close, there was a risk of blocking up the sand very 
rapidly azid requiring an extravagant amount of washing water. 

He also objected to the description given of some of the details 
of the Patterson filter. It was an extremely delicate and excellent 
piece of mechanism, which, in his opinion, had given most admirable 
results. He did not think many of the conclusions arrived at in the 
paper were justified by the figures before them. He was glad to heai 
that other figures would be at their disposal at a later date, but he was 
<piile sui'e that a great many of the conclusions could not be maintainetl 
fiom the analyses that they had got, and from the vezy scanty and in- 
different working of the filters as they had been found in IVladras at 
present. 

Major Justice : — The experiments at Gruindy can only be 
said to have reached a very preliminary stage. Theze are so many 
circumstances to be taken into consideration. To quote a few of them ; 
the season of the year must be considered, and secondly the state of the 
source, which in the circumstances under which our experiments have 
been carried out, is a river. How the river at one time is particularlv 
lozy, and at another time it is liable to huge floods. When the water 
is in high flood the analysis is particularly bad. but on the height of the 
Hood practically nothing but pure rain water comes down, .^gain we 
are not to rest content alone with our present sources. Wo shall 
endeavour to test the filters with other waters which arc at our dis- 
posal at G-uindy. 

Mr. Hxttton : -With reference to the question of the test 
pipes, these pipes projected into the sand about two or three inches 
and it was always ray intention to carry o\it an experiment in watei* 
creepage upon the sides of the filters, but to my astonishment, although 
these pipes were projected a short ^stance into the sand the bacterio- 
logical results obtained from them were so good that it seemed to ni(‘ 
that the amount of creepage was very little. The pipes I think should 
now be extended, but I do not expect they will show better results 
than are shown by these analyses. Major Clemesha, I think, drew atten- 
tion to the reduction in the number of the bacteria from 1,300 to 87, 
then to 60, 48, ,51. and so on. I think that shows a tendency in the re- 
duction of the bacteria, and, personally, when I found any result which 
could hai<lly be explained, 1 put it down to the svstem of analvsis 
adopted with which T have nothing whatever to do. ' 

Mr. Williams has referred to excessive depth of broken stone in the 
under layers. How there are two systems, I think, of abstracting water 
from a sand filter. One is by having a considerable depth of broken 
stone and the other is by the system of brick under-drainage which is 
illustrated in my paper. How if you have not got these brick under- 
xlrains you must have a minimum depth of stone in order to take the 
water out of the sand filter. So 1 don’t think Mr. WilHams intended 
to surest that that depth should be used unless brick under-drains 
were employed. Some engineers have preferred the one land and some 
the other. The tendency at present is certainly towards the brick 
under-drama. 
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Mr. West asked a question about the minimum depth of sand — 
why we prefer two feet ? That has always been our practice in Madras 
and we think it is a safe depth, considering the staff we have to look 
after our Municipal water-works. Mr. Madeley asked a question about 
the purity of the river water. The contamination of the water is very 
evident, as there is a road crossing about two or three hundred yards 
away and dhohies are legally entitled to wash at this place. We con- 
sider the water physically impure, as well as bacteriologically, according 
to the results obtained. I admit that the results of these filters are 
not by any means complete, but I thought it would be of interest to 
this Conference if I produced the results as far as we had obtained them. 
The experiments are still continuing, and one reason why I produced 
the paper at this Conference was in order to receive suggestions from 
Sanitary Engineers or Sanitary Commissioners as to how we should 
continue the experiments. 
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SIXTH DAY, SATUEDAY, 24TH JANUARY, 1914. 

SECTION A, 

First Session. 

Programme of Inspection at Luclcnow. 

The delegates met at the Diamond Dairy at 9 p.m., and in- 
spected the following : — 

(а) The Diamond Dairy, 

(&) the Co-operative Dairy, 

(e) the water flush latrine at Narhai and pail dep6t, 

(d) Boasganj (village for accommodation of displaced popu- 

lation), 

(e) conservancy dep6t, 

(/) the Lucknow water-works, 

{g) a new filter bed controller at the water- works. 

The papers presented to the Conference in connection with the 
inspections of Lucknow were : — 

(1) Note on the working of the Co-operative Dairy Society 
at Lucknow,”* by Major S. A. Hareiss, i.m.s. 

(2) “Co-operative Milk Societies,” by Mr. R. W, D. Wil- 

loughby, i.c.s. 

(3) “ Note on Lucknow,”! by the Hon’ble Rai Ganga Prasad 

VaRMA BAHADtTR. 

(4) “A short descriptive note on Lucknow City Sanitation,” 

by Mr. P. R. Hewlett. 

(5) “Lucknow water-works,” by Mr. H. I. Carter. 

(б) “ A new filter bed flow controller. 

(The delegates inspecting Lucknow were divided into four parties 
under the guidance of Mr. feorde, Mr. Gwynne, Mr. Hewlett and 
Dr. SotJSA, who kindly acted as guides.) 

* Volpine III. 
t « V. 
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SECTION B. 

First Session. 

Tke Hon’bLE Sib PaRDEY LuKIS, K.C.S.I., K.H.S., I.M.S., PEESIDINGf. 

Plague. 

Captain Eunhardt in introducing liis paper on “ Further investi- 
gation into the position of plague inspection in the village of Poona 
district during the off-season”,* said ; — “ At the last Sanitary Conference 
a paper was read dealing with the persistence of plague infection in the 
villages of Poona district during the off-season. The conclusions arrived 
at in that paper were based on observations made on a limited number 
of selected villages. These were aU villages which happened to have a 
comparatively short plague-free interval, and it was quite possible that 
there were others to be found in the Plague Progress Reports of the 
Government of Bombay, which bridged the off-season though having 
a plague-free interval of longer duration. The conclusion arrived at 
in that paper, therefore, required confirmation. 

The paper which I now place before you is a further study of the 
epidemiology of village plague in Poona district ; in this case it was 
decided to observe the subsequent plague history of all villages infected 
in that district in any two years. It was hoped that it would also 
throw further light on the general behaviour of plague epidemics in 
villages. 

The results of these observations are summarised in the table 
found in my paper — ^which shows that, in these two years, out of 235 
infected places, 178 shewed no epidemic during the subsequent year, 
and in 45 in which a second epidemic occurred, evidence could be 
found which suggested re-importation as the source of infection in the 
second season. Of all the 235 villages only 12, and if three doubtful 
ones be excluded, only 9 carried plague over the off-season. This 
works out at only 3*8% of the total number. 

The results show, also, that in the larger towns, a plague epidemic, 
depending on the co-existing rat epizootic, is more prolonged than in 
the smaller towns and villages. An epidemic in a large town like Poona 
may commence early in the plague season and yet the number of rate 
surviving at the end of the season may suffice to maintain an epizootic 
during the subsequent off-season, a period which in Poona district may 
be said to extend from April to June inclusive. None of the smaller 
towns and villages in which an epidemic commenced early {i.e., before 
January) shewed a recurrence of epidemic plague the following season 
which could not be explained by evidence of a fresh importation of 
infection. Moreover, when an epidemic recurred during the second 
season after the month of September, this also could always be explained 
by evidence of re-importation from places already iniiected in their 
neighbourhood. 

With the exception, therefore, of the largest towns, i.e., m all the 
smaller towns and villages, almost all epidemics are strictly limited to 
one plague season ; when epidemics overlap two seasons, occur occa- 
sionally, it is only in such places as become infected late in the plague 
season. 

* Volume V. 
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It must be remembered, however, that a few villages may become 
mfected for the first time duriug tbe off-season or immediately pre- 
vious to it ; infection in these may bridge the off-season and yet for 
various reasons they may return no human plague till the following 
season has commenced. In the off-season the number of fleas per 
rat is very small, and the length of their life in a hot and dry atmos- 
phere is very limited, so it is not likely that this would occur very fre- 
quently. It is these villages, however, which will give most trouble 
when attempting to eradicate plague from a district during the off- 
season, for since they have returned no human cases, there will be 
nothing to indicate, by our method of observation, the presence of 
infection amongst rats during that period. One must remember that 
the figures given in the charts refer to human cases only, it is assumed 
that, for our purpose, they may be taken as a practical and suffi- 
ciently accurate index of the co-existing rat epizootic. 

The table to which I have referred throws some light on the limits 
to which infection is usually conveyed in this part of India, and the 
importance of railways in the diffiision of the disease. Out of 178 
villages most of which are more or less remotely situated, none were 
infected during the second plague year, whereas amongst 45 into which 
infection was apparently re-imported in the second year, 15 or 33 per 
cent, are situated on the railway and 29 (of which 20 are either directly 
or indirectly associated with Poona city) were probably re-infected from 
places only a few miles distant. 

I should like to call attention to a convenient method I have 
devised for studying the behaviour of plague epidemics in the villages 
of a district by means of special ‘ charts ’ ; these charts are at once a 
simple and complete statistical, as well as a more or less graphic, record 
of the plague histories of these places ; they have been of great service 
to me in carrying out these investigations. 

By this graphic record we can see at a glance which villages have 
probably carried plague over the off-season and which have not, and 
we can compare the proportion of villages which carry plague over in 
various districts or in different years ; we could then ^o compare the 
meteorological or other conditions prevailing in these districts or in the 
various years. 

Bxperience thus gained of the behaviour of plague in any particular 
ffistriot or aiea< during previous years would greatly assist us in future 
in deteotu^ the villages, amongst those infected late in the plague 
season, which are likely to carry plague over the following off-season. 
In many cases these villages will be found to comprise a very small 
proportion of' the total number of infected villages in a large and popu- 
lous area, and it may well be considered worth while to endeavour to 
prevent plague from carrying over in these few suspected villages 
a small reduction in their rat population, in addition to that reduc- 
tion already produced by the prevailing epizootic of plague.” 

The President:-— These suggestions of Captain Kunhardt’s as 
regards teeatinimt of infected villages during the quiescent period are 
now under oonsidtratton, and it is po^ble that we may decide to carry 
out an* espesiment on a big scale under the auspices of the Research 
Rund» I’ ho]^, therefore, that all delegates who are interested in this 
matter will^dlsonae theee papers fully so that we may have all inform- 
ation at our disposal when we decide whether to carry out those ex- 
pemnents or not 

Caetain Gill: — In connection with Captain Kunhardtis paper, 
B should^lil^ to* mention’ that in IftlO,* as a result of the delibera- 
tions ofifiie RtmmbRlagfio Oommittee,' the Punjab Government' dboided 
tite policy outlined* by Captain Rhmhardtl Tfhey asked’ that* 
etwwia. bo made tO) discover the Iboaditieo where plague exisitfed’ 
during the quiesc^t period, and in those places very thorough rat* dtw* * 
titioti6n campaigns sh’ould'Be carried' out It is to b'e Hoped that before 
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long information will be fortbcoming as to the measure of success wbicb 
has attended, this policy, for it appears, now more than ever, that the 
only possible way of dealing with plague by means of rat extermina- 
tion is by stamping out infection at the time when only a comparative 
few villages require to be dealt with. 

Lt.-Col. Browning Smith: — I am sure all those interested in 
plague and especially those who are engaged in fighting the disease in 
the field will feel very grateful to Capt. Kunhardt for his valuable 
papers and read them with the greatest interest. 

This problem of the carrjdng over of infection from one annual 
epideimc to the next is one of the greatest importance, indeed, I look 
upon it as the key to the position, and it will not be until this problem 
is thoroughly elucidated that we shall be able to grapple with plague 
successfully. 

So important is it that I would suggest that if any resolution is 
issued, that we should recommend a thorough investigation into the 
subject in all provinces or local administrations where the disease is 
prevalent. It is a subject in which I personally take the greatest 
interest and some of you may remember that I have submitted papers 
to previous Conferences on the subject. 

Capt. Kunhardt proposes an experiment directed to preventing 
this carrying over of infection, and completely obliterating plague from 
that area. I confess I am somewhat sceptical as to the complete era- 
dication, but such an experiment cannot but do good, and many danger- 
ous difiusion centres will be abolished, moreover, more light will cer- 
tainly be shed on the subject and I earnestly hope that the experiment 
will be carried out. In the area dealt with by Capt. Kunhardt, I note 
that he considers that very few places carry over infection ; if this is so, 
there is a good chance of his experiment proving completely succcssful. 
In the Punjab, I regret to say, the problem is not so simple or I feel 
certain wo should long ago have abolished plague, for we have been 
working on these lines for some years. 

It will be seen from our plague manual and the directions issued 
annually to the plague staff, that for some years attention has been 
particularly directed to those places where signs of infection persist 
through the off-season, and to places infected late in the epidemic 
season, so that it can hardly be said that Capt. Kunhardt’s proposals 
herald a new departure in the case of the Punjab, whatever it may be 
as regards the rest of India ; indeed, it appears tome that the Punjab 
Plague Handbook exhibits a very curious and rare anomaly, the older 
it gets and the more we learn about plague, the more up-to-date it seems 
to become. 

There is no time for me to discuss the subject at all fuUy, 
but, as it may prove helpful in case the experiment is carried out, I may 
perhaps be permitted to call attention to one or two points which have 
been impressed on me after watching the rise, fall and reappeaiance 
of many annual epidemics : — 

(1) places where plague is manifest throughout the off-season 

are of course important but the^ are not the chief origins 
of the succeeding epidemics, vide the two maps in the 
proceedings of last year's Conference. The rats in fact 
have been so severely dealt with that when the epideonic 
season comes on there axe not enough left to prodnoe a 
smart epidemic ; these are comparaiavefy slight diffusion 
centres; 

(2) conversely, the less the village is attacked at the esttd of the 

plague season and during the off-season, the more serious 
will be the epidemic when plague activity is resumed ; 
these are bad diffusion centres; 

(a) the most dangerous of all axe those plieee in-^ wMoh 

is imported late in the plague season with little or no 
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result at tlie time ; tliis not infrequently occurs, and 
tlie official returns may give no clue to the presence 
of plague. They will, therefore, be missed altogether and 
not come to notice till the epidemic breaks out. 

As regards the question whether or not reappearance without fresh 
importation can be delayed till the epidemic season is well advanced, 
I am convinced this occurs in the Punjab at times ; the picture displayed 
by such outbreaks is quite different to that following importation, where 
plague gradually spreads from the imported focus ; it is a more or less 
irregular and diffuse appearance in different and unconnected places, 
sometimes three, four or more persons being simultaneously attacked 
on the first day. J need hardly say that these features will not be eheitod 
from the reported figures, and so are a good illustratiou of the danger of 
formulating assumptions upon the official returns without any investi- 
gation into the actual facts. 

Captain Kukhaedt then introduced his second paper, ‘ ‘ Plague 
prophylactic measures during the off-season,”* and said : — In attempt- 
ing to eradicate plague infection from a district during the off-season 
it is extremely important that we should be able to detect, in a simple 
manner, the places when the disease prevails during that period. I 
think I have shown, in two papers deahng with the persistence of 
plague infection during the off-season, that only a very small propor- 
tion of the places infected in any plague year, harbour the disease 
during the subsequent off-season in Poona district. This persistence 
of the disease depends chiefly on two factors ; on the size of the village, 
and on a late implantation of infection. It also appears that, apart 
from railways, plague infection is usually transported, at any rate in 
this part of India, to very limited distances, so that when a large area 
has once been rendered free from plague there is reason to hope that 
it may not again become infected for some time afterwards. 

This paper, based on our present knowledge of the epidemiology 
of village plague, suggests a method for detecting and dealing with the 
few villages which harbour infection during the off-season in the dis- 
tricts of Poona, Ahmednagar, Sholapur and Satara, with the object in 
view of eradicating the disease from this part of India. 

It is pointed out that the diminution in the rat population pro- 
duced by plague is the natural means whereby an epizootic is brought to 
a termination, and, therefore, a small additional reduction in the number 
of rats during the off-season when climatic and other conditions are 
most unfavourable for the disease, should suffice to eradicate plague 
from these places. If successful, this would render a large area free from 
the disease, and even should it not succeed completely in the case of 
every village the number of fod of infection in this area would be con- 
siderably ffiminished and the plague mortality thereby reduced. 

With fewer villages infected in the following plague season there 
would probably be fewer also during the subsequent off-season, in fact 
when we have once got plague in the district well in hand such pro- 
phylactic measure as I have described will probably be very easily 
carried out. In this paper it is shown that the severity of 
plague in the above mentioned area, as well as in the whole of India, 
has been steadily d i minishin g during the past 6 or 6 years ; it is import- 
ant to bear this fact in mind, for in former years when the whole of this 
area was extensively infected it was quite impossible to hope for success 
from prophylactio measures^ except such as were merely palhative, 
whereas with a steadily d im i nishin g severity of plague epidemics the 
eradication of the disease from large areas should become less difficult 
in fatwxe years. 

I have I think, in my paper that, with the assistance of the 

special charts which I have already mentioned, and with the experience 
already g^ed in the behaviour of plagne epidem ics in this part of India, 
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I can, except in the case of a few of the largest towns and cities, at once 
exclude all places infected early in the plague season, i.e., before Janu- 
ary, as practically certain to be plague-free at the commencement of 
the following season and these places would, therefore, require no rat 
destruction. Of those infected late in the season, I am able to exclude 
the great majority as unlikely to require more than observation or 
enquiry during the following off-season. For example : neglecting 
all localities infected earlier in the plague season, 212 places in the above 
area showed the presence of infection comparatively late in the season, 
(i.e., during the period January to June) in certain districts and in 
certain years. On examining the plague histories of these places during 
that period 31 were marked down as likely to have required immediate 
rat reduction operations in order to eradicate plague. On examining 
their subsequent histories, 12 of these were afterwards found to have 
bridged the off-season. Of the remaining 181 places marked as likely 
to require merely observation and enquiry only one, a very small village, 
was afterwards found to have carried plague infection over the off- 
season period. As this place was marked on the chart as requiring 
strict observation and enquiry, there can be little doubt that the presence 
of infection in this place would have come to our notice in time to deal 
with it successfully. 

By thus limiting the number of places which would require rat 
destruction operations during the off-season, measures for the eradi- 
cation of plague infection would be facilitated, and the labour and 
expense which they involve would be greatly reduced. 

The year 1912-13 happened to be a particularly mild one for plague 
in the above mentioned area. In Sholapur district there was no plague, 
and in Poona, Ahmednagar and Satara districts there were only 47 
places which shewed the presence of infection, in the period January to 
June. An attempt was made at the end of the off-season of last year 
to estimate the number of places that would require rat destruction with 
a view to eradicate plague during the quiescent period. We had no 
other information at the time to show which places were about to carry 
over infection. The result is as follows : — 

Tne numbtr of places which would require immediate I'at destruction was esti- 


mated to be ... ... , ... 8 

The number of places which would require strict observation and enquiry ... 7 

The number of places in wh ch a few local enquiries would probably suffice ... 32 

Total ... 47 


Information which has subsequently come to hand shews that 
of the eight places marked for rat destruction, infection was carried over 
in five. Of the seven places marked for strict observation and 
enquiry, infection was carried over in only one, and of the remaining 
32 in wldch it was considered that only a few local enquiries would 
suffice, not a single village bridged the off-season. 

In two appendices attached to this paper further evidence is found 
supporting some of the conclusions arrived at in the former paper 
entitled : ‘ ‘ Further investigations into the persistence of plague infection 
in the villages of Poona district during the off-season,*’ and in the 
second appendix it is shewn that these conclusions will apply to the 
villages of the districts of Ahmednagar, Satara, and Sholapur, as well as 
to those of Poona district. 

Captain Cameron said he recognised the value of Captain 
Kunhardt’s papers and charts, but he thought that no systematic policy 
could be based on them without local enquiry. He thought that the 
districts of Ballia, Azamgarh, Gorakpore and Qhazipore would be a 
favourable locale fox further enqui^, and pointed out the extraordinary 
facility with which plague infection survived the off-season in these 
districts. He endorsed aU that Colonel Browning Smith had said about 
the infection of towns. In the United Provinces they could hardly 
afford to pay attention to towns where the mortality is so small in 
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comparison with villages in which 20 or 30 per cent, of the population 
may be wiped ’out in a month or six weeks. 

Captain Grisewood ; — Both Captain Kunhardt and Colonel 
Browning Smith have called attention to the importance of certain 
villages in which the rat population becomes infected late in a plague 
season, but which may not show human cases until the commencement 
of the following season. 

Although such villages actually afford instances of infection being 
“ carried over,” yet it is only in very exceptional cases that they can be 
distinguished from re-infections. Such an instance occurred in the 
Central Provinces last plague season. During the months of July and 
August 1912, the province was entirely free from plague. The first 
place to become infected at the beginning of the season 1912-13 was the 
village of Hirdepur in Damoh district. This village had not been 
infected in the previous year, and careful enquiry failed to elicit any 
possibility of fresh importation. The village, however, is only 2| miles 
from the town of Damoh which had been infected during the early part 
of the year. A number of refugees from the town had formed a camp 
immediately on the outskirts of the village and had remained there 
until the epidemic in Damoh had subsided at the end of April. I think, 
there is no doubt that these refugees carried infection to the village, 
which however confined itself to a mild rat epizootic until the following 
September when conditions again becoming favourable, the disease 
mcreased and spread to the human population. 

Major Glen Liston ; — think Colonel Browning Smith drew 
attention to a very important point which will have a considerable influ- 
ence on the success or otherwise of Captain Kunhardt’s scheme. I 
refer to the difficulty of recognising the villages in which plague is present 
during the quiescent season owing largely to defective registration of 
the causes of death. I understand that in the Bombay Presidency, 
for example, daily return of plague deaths in villages is enforced. The 
village officials have to arrange to send information daily to the mam- 
latdar. This, without doubt, causes much inconvenience to the village 
officials and they are reluctant to declare a village infected when there 
is the remotest possibility of an error in the diagnosis of the cause of 
death. Not until a number of deaths have occurred, often weeks, 
sometimes even months, after infection was first introduced into the 
village, do the village officials make up their mind to send daily reports 
of plague deaths. The daily reporting of plague deaths therefore in 
place of facilitating the early recognition of plague infection in a village 
results rather in late recognition of plague infection. I consider 
therefore that the question of devising some means for the early recog- 
nition of plague cases is very necessary before Captain Kunhardtis 
scheme can be carried through. 

Dr. Kailas Chandra Bose said that all efiorts (to deal with 
plague in Calcutta had failed, and he strongly advocated the introduc- 
tion of a Compulsory Notification of Diseases’ Act into that city. 

Dr. db Mello explained in detail the measures taken in Portuguese 
India during the epidemic of 1910. He concluded that evacuation, 
if necessary by force, was a measure of incalculable value. ' 

Colonel Browning Smith endorsed Major Glen Liston’s remarks 
as to the defective nature of the registration of vital statistics now in 
force. He said that in the country round Delhi during the Durbar of 
1911 the ofiering of a reward for information of dead rats was extremely 
aaocessfoL 

Major Southon thought that the reason that towns in the Punjab 
had suffered relatively less from plague than villages was due to the 
faet that the food supply stored in the houses of the latter was relatively 
gnsatsv than in those in towns. Hats were also relatively far more 
in vOSages than in towns. 
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CAPTAiJf KuNHARDr-iu replying reiterated tliat Ids reniarkt. and 
observations only applied to the Poona and adjacent districts. JJe 
said that the quiescent season in the Poona district was luucli shorter 
than in the Punjab, and that the seasonal prevalence of the disease in 
the two places was markedly different. These facts probably ac- 
counted for the divergent opinions on the subject. He said that the 
severity of plague is each year diminishing in India, and that as years 
go by measures such as he advocates will become easier. He referred 
to some parts of India where there was never, properly speaking, an off- 
season. With reference to Major Glen Liston's criticism that plague 
returns were so defective, he thought that his second paper had 
demonstrated that they were suflELciently accurate for the purpose ho 
had in view. Of course, if methods of registration could be improved 
the work would be infinitely easier. 

Lt.-Col. Browninu Smith introduced his paper on “ Rat destruc- 
tion and plague,”'' and said: — Operations in our fight against plague 
may be divided into two classes more or less distinct. 

In the first class we have operations having for their object the 
direct prevention of our annual plague ex>ideinica, the attack on tho-e 
Iilaces which cany infection over the off-season, and, where this fails, 
tlie attempt to stoj) the spread of ejiideraics which have just begun. 
In the second class, operations for relief and mitigation of exjidemics 
which are in full blast and beyond control. 

Of these, measures of the first class are much the more important, for 
llie more successful they are, the less we require the secoud; for these 
more important operations there is only one measure that we can apply 
immediately and generally — that measure is rat destruction. Evacuation 
and inoculation, valuable as they are for saving life, can never be gene- 
rally applied in the absence of plagno or -when the disease is sHght, 
because, in the Punjab at any rate, the jieople will not accept them, 
they arc measures of the second class. To limit our measures to 
evacuation and inoculation would be niucli the same as to limit our 
malaria prevention campaign to the distribution of quinine during 
epidemics. If this argument is sound, rat destruction ranks as the 
most important plague measure we have, and it is for this reason 
that I have ventured to bring the subject before the Conference. It 
is, I may say in jiassing, also the reason why rat destruction has taken 
such an important place in our campaign in the Punjab. 

As regards method, we have tried several viruses said to produce a 
fatal epizootic and they have failed ; the Idlling of individual rats that 
have eaten the virus is all that was accomplished. We have carried out 
a small experiment on the lines suggested by Rodier and referred to by 
Sir Pardey LuMs in his address, the catching of rats, Idlling all the 
females and releasing the males ; this was done for eighteen months con- 
tinuously in two places, and 1 may say that a greater reduction could have 
been effected in a single day by rat poisoning. Rodier himself, I believe, 
suggests continuing for four or five years. We have no time to spend five 
years over the business, our attack ^must be immediate and rapid if rve 
wish to prevent an active infection spreading, and the most rapid way 
of jirodncing a marked reduction in the number of rats is by poisoning. 
The effect, however, passes off and the operations have to be repeated 
every two months or so. A great deal can also he accomplished by 
trapping ; though the reduction is less rapid, it is continuous, and reduc- 
tions can be maintained by this means. Another method, of injecting 
sulphur and other fumes into the rat holes, was introduced to the notice 
of delegates at the last Conference by Major Southon ; it is very thorough 
and it appears that recovery is slow ; it has however certain drawbacks 
which limit its application. 

I am, therefore, of opinion that the best way of preventing an active 
infection from spreading is to lay poison in the surrounding area a.s 
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quickly as possible, and tken to trap to still furtber reduce the numbers 
of rats and maintain that reduction as long as danger exists. In the 
area round Delhi before the Royal Durbar, such measures were applied 
in fourteen villages where rat mortality had appeared, no epidemic fol- 
lowed any of these cases. 

I do not wish it to be understood that I am advocating general 
rat destruction over large areas with the object of rendering those areas 
immune ; we have tried this on a very large scale in the Punjab ; the 
results were favourable, but it was impossible to maintain the operations 
on such a scale. 

I consider that all towns m danger of plague should be prepared 
to act immediately on the lines I have outlined, and that arrangements 
should be made to carry out similar operations in villages. 

Major "W. Glen Liston then introduced the paper on 
‘ ‘ The use and advantages of Hydrocyanic Acid gas as a disinfectant 
for plague-infected houses and ships by himself, Captain W. D. 
H. Stevenson, i.m.s.; and Captain J. Taylor, i.m.s. 

In this paper comment is first made on the haphazard manner in 
which disinfection is sometimes practised. In many cases disinfection 
has become a ritual of white-washing, spraying disinfectants on floors 
and walls, and applying deodorants to mask bad smells, methods which 
can often have Httle efiect on the germs it is desired to kill. Attention 
is drawix to the competition between saprophytic and pathogenic germs 
which goes on continuously and everywhere in nature. The devitalising 
effect of desiccation on non-sporing-bearing bacteria such as the plague 
bacillus is also alluded to. These agencies bring about the rapid des- 
truction of most pathogenic organisms after they pass out of the animal 
body or after the death of the animal. For this reason methods of 
disihfectioU, which are not directed against the disease-producing organ- 
isms in the special situations where they are able to persist, are waste- 
ful and ineffectual. 

The Flague Research Oommission has shown that bubonic plague 
is maintained by the transference of the bacilli from rat to fleas and 
from fleas to rats. The plague g^ms axe protected in the hving bodies 
of these creatures from the destructive effects of desiccation and the 
Competition of saprophytes. The essential point therefore to be 
aimed at in plagUe disinfection is the destruction of rats and rat 
fleas ; if these are killed the plague germs will be easily and effectively 
destroyed by the natural processes referred to above. 

The present methods of combating plague are based on this finding. 
Rate ate caught or destroyed by poison ; fleas are killed by the use of 
oily emulsions. But these methods are crude and imperfect. A poison 
is required which will kail rats and fleas alike. It should be of such a 
nature as to reach the rate and fleas in the inaccessible places where 
they are often found. Many gases have been tested for this purpose at 
the Bombay Bacteriological Laboratory, and it is found that Hydrocy- 
anic Acid gas has many advantages over the others. 

The authors believe that Hydrocyanic Acid gas is an efficient dis- 
infectant for plague not because it has any lethal action on the plague 
bacillus, but because it kills rate and fleas which harbour the germs. 
The fact that rate do not generally live in grain bags but in the spaces 
between when piled in a godown or hold, and that fleas do not bury 
themselves in grain to a greater depth than the gas can penetrate ensures 
the (^feieney of fmaai^tion by this gas. The gas is easily generated, 
dli^kibuted and diffused through rooms, godowns and the holds of ships 
by the apj>aratus devised. Experience shows that although ex- 
ttefmefy [^iSonous, this gas eau be used with safety by persons 
who exercase a moderate amount of caution, owing to its character- 
istic odnwt and the existence of a simple and delicate test ior its 
'detection. Tht e gas ‘d ees not injure the most deMoate fabrics or metals 
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and does not render food unfit for consumption ; grain will germinate 
after exposure to the gas. No light or heat is req[uired for its generation 
so that the danger of fire does not arise. The cost of chemicals for 
generating the gas is small and the apparatus used for the purpose can 
be made fairly portable. Hydrocyanic Acid gas being shghtly lighter 
than air can be easily removed from holds, rooms, etc., by ordinary 
ventilation. Experiments (carried out by the authors, which are 
detailed in the paper) show that the quantity of gas required for e£&- 
cient disinfection will depend on the air-tightness of the room, the time 
for which the gas is allowed to act, the thoroughness of the distribution 
and diffusion of the gas, as well as on the cuMc capacity of the room, 
and whether it is full or empty. 

In general one-half to three-quarters of an ounce of potassium 
cyanide per one hundred cubic feet will bo required for generating suffi- 
cient gas to secure the destruction of fleas and rats, and the gas should 
be allowed to act for about four hours before being removed. 

The comparative merits of Hydrocyanic Acid gas, Sulphxir dioxide 
and Carbon monoxide for plague disinfection are given in tabular form , 
Hydrocyanic Acid Gas appears to be superior to the others in every way. 



1 

Hyiltoojanic Acid 
(IIJ.N) 

Sulphur Dioxide 
(■iOj. 

1 

Carbon Jfoiioxide 
(I’o;. 

Efitect oil rals 

Very lethal in small 
coucen ti at ion (• 1-")% ), 
after short exposure. 

1 

j Lethal lu biiong ct)n- 
1 centration after a 

1 Jiiore prolonged ex- 

Lethal especially at 
lower level ot rooih. 

Effect oa fleas .. 

Ditto. 

1 

1 

^ Lethal only on pru- 
‘ longt‘d exposure to 
, strong conceutuition. 

Effect less than on 
♦ rats. 

No action oa tlcas. 

Effect on grain 

! Docs not preient ger- 
nn a at ion or render 
poisonous. 

Spoils giain. Prevents 
germination. 

No effect on grain. 

Effect on metals and fab- 
rics. 

1 No destructiyo action. 

Spoils inctaL Bleaches 
cloth. 

No destructive action. 

Coat of cbemicalb only per 
1,000 cub. feet to be 
disinfected. 

* Six annus 

1 

' Us. ll-S-O ... 

f 

Two annas. 

Dangers 

! 

1 

1 (a) Highly poisonous i (u) IiriUiUt. Smell 

to man but on ac- j giveb warning and 
count of ligUtuesh \ no one is likely to 
easily got rid of from remain in atmosphere 
the holds of ships.! containing strong con - 
Detectable by hmell . centration Jong en« 
which gives warning ; ougU to be seriously 
also by delicate chc- ' affected, 
mical tests. 

(5) No danger from fire ) {&) Fire required to 
j produce ga^. Gas ib 

1 also capable of set- 
1 ting fire to ship from 
its action on liefri- 
gerafcing apparatus. 

(</) Poisonous, remains 
at lowest levels and 
difficult to blow out. 
No indication by 
smell. 

(&) Fire required in 
proi,l action, no other 
fire danger. 

Special advantages 1 

i 

1 

Cheapness. EflSciency 
on both rats or fleas. 
Rapid action. Gener- 
ation of gas easily 
controlled. 

, Less poisonous 

1 

i 

Olxeapness. 

Special disadvantages 

Poisonous effect 

1 

Danger from fire. Des- 
tructive action on 
certain cargoes. 

No effect on fleas. 
Poisonous effect on 
man. Not detectable 
by smell. 


Sir PakdeyLukis: — Before the discussion on these papers com- 
mences, I just want to make a statement as to certain things we have 
been doing reeentfy. Sir Harcourt Butler, in his introduotoiy address, 
drew your attention to the importance of disinfection of iffiips in connec- 
tion with the spread of plague and its introduction into Java, Manila, and 
the Straits Settlements, but you must remember that the question of 
disinfection of ships is one which we have to consider now, not only in 
connection with plague, but also in connection with the possible importa- 
tion of yellow fever into India, Therefore last summer, at the 

( 211 ) 



expense of the Kesearcli ]i\ind, we deputed Dr. Hossack, tlic Port Health 
of Oalcutta, to visit the various Euiopcan ports vith reference 
to existing cpiaiantine and sanitary aiiangenients, and the measures 
])roposed against the introduction of yellow fever into India. He toured 
for about two months visiting Genoa, HaM-e, Amsterdam and a large 
number of other places, and when 1 was in Calcutta early in January 
he showed me the notes of the report which he has now prepared, and 
wliich he is going to submit to us very shortly. This report he has 
divided up imdor six heads — (1) The general trend of opinion as regards 
(piarantiue and other methods for the prevention of the importation 
of disease hy sea ; (2) The lunitations and shortcomings of the Clayton 

process of fumigation hy Sulphur dioxide, the advantages and dis- 
advantages of rival methods, aird the possibility of applying other gases 
tlian those generally used ; (3) Methods of inspection of food imports ; 
(4) Proposal for the establishment of a sanitary station at Diamond 
f la r])oui‘ specially fitted to deal uith yellow fever infected ships; 
(-5) Jiegulations as regards construction of ships ; (6) The advisability of 
clumges in tbc administration of maritime sanitary services, Asi'egards 
the second liead, all I need mention is that be has dealt at considerable 
length with the disadvantages and limitations of the Clayton and most 
other pi'occsses, ai^d that everything he says strongly supports the 
views of Major Glen Liston as set forth in the paper under discussion. 

Major Marjoribanks : — I think I may claim a very special 
interest in Majoy Liston’s paper, having mys(df had to undertake a good 
deal of de-ratisation of ships with Suljilier ctioxido hy the Clayton process, 
when, acting at different times as Port Health Officer, Bourbay. Slajor 
Liston has eiuimoratcd the disadvantages of that gas. To these I may 
add what one may call the personal disadvantage. To spend the day 
on a barge, looking after a furnace wliich turns out SOj from some 11 
cwt. of sulphur, is a trying enough thing for a man in perfect health, 
tor anyone who has a cold, or is subject to bronchitis or asthma, it is 
simply torment. 1 have loiown a single breath of the gas, as it came 
up from the la'wly-opened hatchways of a ship, coirvert an ordinaiy 
cold into acute laryngitis. 

This is why we want a substitute for those drcadfulsulphurous fumes. 

1 understand that the experiments so far carried out by Major 
Listoji bavc been financed by the Central Eesearch Associatioir, and that 
they have only come to a stop with the exlraustion of the grant. 

What Ls wanted is that an apparatus should he constructed which 
will enable the holds of sliips to be fumigated with the gas, so as to test 
it under service conditious. 

Ihe main point to be decided is whether there is any danger, that 
lascars may be apt to enter a hold before it has been properly venti- 
lated, OT whether the HON gas makes its presence sufficiently felt to 

warn oft even the most ignorant person who has never smelt prussic 
acid before. 


In connection uith this wo must remember that holds of ships are 
only \entilatod from above, except sometimes through water-tight 
doors m bulkheads. ® 


it has also to be remembered that there are places wliich must be 
de-ratoed winch are still niore difficult to ventilate than holds. There 
is the lascars store-room in the after-part of the vessel, and the marine 
store-nmm m the fore-part. This latter is very difficult to ventilate, 
counting, as it does, of a series of small compartments on the top of one 
another, connnmucatmg by means of small hatchways just wide enough 
tlLfZ down to the keel of the ship, ’ii^^indsails 

iSte 4^ ’ '* 

1 ^ point to be worked at is the perfecting of the machinery, 

? pomt where, if the gas proves satisfactory, it will pay^ 
British film of manufacturmg engineers to put it on the market! It 
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lias to bo borne in mind that tbat inuikct ib alieady occupied by fiiiii.'., 
British and American, who provide machines fo]' the evolution of hulplnu 
dioxide gas, and there will be formidable rivals. 

In this connection 1 would propose tbat the lUechanical Engii’cer 
to the Government of Bombay should be deputed to collaboiate vitli 
Major Liston and the Port Health Officer. 

This is not a mere case of starting on a new line of research vhicb 
may or may not lead to something, it is a case of finishing up a jiiece of 
work which has yielded most hopeful results. 1 hope that a fuithcr 
and hberal grant from the Central Research h’und may be given to 
Major Liston. 

Lieut.-Col. Deake-Brockmax said: 1 fe(d sur(‘ that all of us 
who a few days ago were privileged to see at work iMajor Liston s appa- 
ratus for the destruction of rats and their fleas l)y Hydrocyanic Acid 
gas and the satisfactory results achieved, must welcome the piocess 
as one likely to bo extremely useful in the solution of a veiy clilficidt 
sanitary problem. He and his colleagues arc certainly to bo congia- 
tulated upon the results. There are, however, one or two yej\' im- 
portant points to be considered before its general ai^plicatioi' is ado]>t- 
cd. There arc the chances of accidents owii'g to the extremely lethal 
character of the agent used, and it is impoitant that the ax)paiatus, 
as it stands, should not perhaps be allowed to be opeiated exce2)t by res- 
po]\siblc and sldlled hands. The process is, of course, eminently adap- 
ted for tlie disinfection of ships, but even heio 1 consider that tlie stmu' 
difficulty may arise. In looking at the apparatus woikirg it will be 
seen that there is only one exhaust pipe tin ough whicli ;ui-issuekedout 
of the space in which it operates. The air thoji passes through the gas 
chamber, and finallj' is forced again back with more gas mixture into the 
j'oom through many smaller pipes. Now in the case of a shi]i's hold, for 
instance, it may lie necessary to take the gas down int<> the V(M-y 
bottom of the ship, for it must be antieijpated that rats, directly the 
gas comes into contact witli them, vill niigiatc to all paits of tlie ship 
interior, down possibly to the veiy keel. It is tliisjioint 1 wish to < m- 
phasizc ; in such conctitious how can tlie gas lie efi'ectually removc<l f-o 
as to ensure the safety of those going on board afteiwaid^i and into Midi 
places ? Colonel Drake-Brockman then mentioned the appaiatus devis- 
ed by Leonard Hill, and continued : 1 can assure the originators of 

this most iugenious apparatus that I do not in any way yish to 
discourage its adoption, hut on the contrary to suggest that, in addi- 
tion to what is already done, some satisfactory arrangement may lie 
made — chemically or otherwise — to neutralise, and at the same 
time render innocuous the lethal gas evolved, aftei' it has done its work 
of destruction, so that all possible chances of accident or lisk to 
human life are eliminated therefrom. I feel sure that such cannot be 
outside the domain of possibility of the skilled chemist, as anuuonia and 
possibly other agents could, without much difficulty, be utilized to 
effect this desirable end. 1 hope the originators will give this matter 
their attention, as I feel sure, if successful, that the sphere of utihty 
of their ingenious apparatus will be very materially increased thereby. 

Major Southon said he thought that the method would be extre- 
mely useful for big godowns and ships, but for villages it would be 
only of limited applicability owing to the cost, weight, and coniplicateU 
nature of the apparatus, and the necessity for skilled supervisors. Ju 
operating in a village which is infected, one would like an appaxatvis of 
a smaller size for use in houses and rooms known to be plague infec‘te<!. 
The tame necessary to disinfect a house in this manner was also a draw- 
back, but he hoped the in^nuity of the inventors would produce a vei y 
much smaller and less cosHy apparatus. He agreed with Colonel Brown- 
ing Smith as to the practicability of destroying rats by nieans of 
poisoned baits and trapping. These methods were quite efficient, hut 
unfortunately they had some dra whacks. These were, firstly, that in 
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both, these niethodSj you have to get the co-operation, both of the occu- 
pier of the house and of the rat. The occuj)ier to take the baits or traps, 
keep them clean, and bait them ; the rat has the option of entering the 
trap and he soon learns that it is a trap, he has the option of eating 
the bait and very often avoids it. Major Southon then enunierated 
the advantages of the smoke stove which he had found successful in the 
Punjab. It was simple, cheap and efiective. It was non-poisonous 
and no dead rats were left behind to give rise to o:ffensive smells 
because in employing the stove in the rat hole both the exits and the 
entrances were caked over with mud. It could be done very quickly 
and it was not necessary to repeat the process more than once a year. 
Its disadvantages however were the necessity for conscientious super- 
vision, for clearing houses before carrying it out, and the fact that rats 
not living in holes escape. 

Captain Cameeon thought that any system of rat destruction had 
drawbacks unless one could secure the co-opersftion of the people. Ho 
thought that Major Liston’s method would never be apphcable in vil- 
lages. The great drawback was the time occupied, which would make 
simultaneous rat destruction impossible in any district where there was 
a considerable amount of plague. Again in the United Provinces the 
season during which they would require to attack the villages corres- 
ponds to the rainy season, when large areas of the country are under 
water and such a heavy and compHcated apparatus could not be carried 
about. Another difliculty was that the rat holes would riot be blocked 
up after the appheation of this method, this would lead to offensive 
smells, and as a natural consequence opposition from the inhabitants 
of the remaining houses. He had tried the smoke stove method in the 
L nited Provinces, in villages where infection was reported or suspected 
during the recerit ‘ ‘ off-season,’ ’ but had not had satisfactory results, 
tie attributed hrs failure to the religious prejudice against rat destruc- 
tion and to the apathy that prevailed throughout the province, and the 
impatience of interference exhibited by villagers in what they consi- 
dered their private concerns. Rat-trapping or poisoning, in an equal 
degrt^ required the sympathy of villagers. He beheved that the Indian 
vvould ^®^k out his own salvation in this matter if he could only be con- 
vinced of the daiigers of hying hr close association with rats. The main 
policy m the United Provinces is the system of travelHng dispensaries 
described by Captain Ross last year. 

CAFfAiN Kunhaedt : Colonel Browning Smith’s ophiion based 
on hrs experience of rat destruction hr the Punjab is most encour- 
agmg. 1 feel sure that if snnilar results could be obtained in Poona a 
^eat deal of good could bo done by rat destruction in the off-season 
at a siualler cost than 1 had anticipated. He mentions that poisoning 
oge ^ good method of keeping down the rat popu- 

Wf ] opinion as to whft he would consider 

Obtammg a maximum temporary reduction hr the 
IwJ hS on.! 1? average village m the minimum space of time. 

It wo^ld poisoning without trapping would be sufficient? 

' f ^ prophylactic meTsure such as I have 

suggested to ail enormous extent. In regard to Major Glen Liston’s 

tiontd twS? valuable disinfectant men- 

Colonel RofffttHa ^ kala-azar houses that 

sulphm than 

who^vrsnokL^'fo^^fT^ ^ gentlemen 

** °™ apparatus -with the aasistanoe o£ their sug- 

S.^:-I ouly wi* h, ser thatl should 
P hi g alone beoause, as I have said, me efleetis quite 
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temporaiy and lasts perliaps a couple of iiioutlis. If you liave 
iufeetioa iu, a village aud you start a ijoisouiiig campaigu, it does uut 
follow that you have absolutely eradicated that infection; you have 
of course prevented it becoming epidemic because you have killed oft 
a large number of rats ; in time the rats vill increase and so 1 cannot 
recommend rat poisoning alone unless it is fairly frequently repeated. 
I would strongly recommend that traps should be used in addition to 
poisoning ; you first lay the poison baits, that produces a sixddcn and 
immediate reduction of the rat population, and then you use traj^s stea- 
dily, tlnis producing a still fuither reduction and maintaining tliat 
reduction. 
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SECTION A. 

Second Session. 

The TIon'ble ^^Iajor J. Kobertson, c.i.e., i.ai.s., Presidino. 

Vital tSfafiMk“^. 

Dr. J5entlev iutroJuted hits paper Note ou. sonie poims of iiiter- 
osl regarding vital statNticd," ' of wliich. tlie following is a wimmaiy 

Tlie paper calls attention to tlie general neglect of tlie study of vital 
statistics in India. The accuracy of existing records in Bengal are 
din-ussed, it being pointed out tliat there is little to support the view 
so'uetinie-? expressed that registration is approximately accurate. A 
\'eiy large luunher of tow'iis in Bengal record death and hirth-rates which 
ai'(' ol)vioubly much too low. Investigation in certaiir tow us has shown 
the proportion of omissions to range Irom 31 per cent, to as high as 78 
]>er cei't. in ruial areas registration is equally defective. As manv 
as 30 per cent, of the deaths and 52 pet cent, of births have been found 
unrecorded, and rherc are reasons for supposing that at least one-fourth 
or one-fifth of the births are generally unregistered. The village chowki- 
dar wdio is responsible for recording vital occurrences in rural districts is 
careless and inefficient ; and if, on the average, each man omits to report 
only one birth or one death, the respective birth and death-rates of the 
pro\nuco wrould he 2 per 1,000 below the actual. If we compare a curve 
.showing the mean recorded mortality rate of the last 5 years for each 
district in Bengal, with anotlier curve showing the proportion of village 
ehow’kidars per 10,000 of the population, a remarkable correspondence 
will bo observed. The proportion of chowkidars in different districts 
varies from 13'0 to 28‘2 per 10,000. Districts with relatively few chow'- 
kidars ahvays record low mortalities and districts with many, high 
mortalities. 

Turning to other problems, the cpieation of the relative fecundity 
of Indian races is touched upon, and it is pointed out that the records 
•show' that in Bengal districts the recorded births vary from 182 per 
1,000 married w'omen aged 15 — 4.0 ix) as high as 267. Recorded birth- 
rates also vary enormously. In some areas they reach over 50 per 1,000 
< )f the population. Unfortunately we have no exact knowledge regarding 
the normal hirth-rates of Indian communities. 

Infant mortality is then alluded to, and it is shown that the figures 
recorded for Bengal distiicts exhibit remarkable variations. The result 
of some investigation into the age of infants dying is given, apparently 
two-thirds of infant deaths take place during the first month of life and 
aljout one-third with the first 24 hours after birth. The conclusion of 
the paper refers to the unsatisfactory method of recording causes of 
deaths, especially the abuse of the term “ fever,” and urges that the 
existing procedure should be modified in view of the constant mis- 
apprehension to which it gives rise. 

Dr. Bentuey said : — The first paper that 1 have to place before 
you to-day is really written in order to try and attract some little 
attention to a branch of research which appears to have been largely 
overlooked in the past. In India the only certain thing we know 
about vital statistics at present is that they are highly inaccurate. 
They are more inatoourate in some areas than in others. We do 
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not kn,ow tlie estont of tlieir inaccuracy ; and vital statiatics 
being so uncertain, it becomes almost impossible to draw conclusions 
in regard to suck points as the fecundity of Indian races, infant mor- 
tality, and a number of interesting facts of that kind. We can only 
guess. As regards the birth-rate per thousand married women aged 
15 to 40 during 1912 there are such extraordinary variations, as from 
83 births in the Burdwan district, to something like 267 in the 
Murshidabad district. The fecundity rate per thousand women 
aged 15 to 45 in Scotland a few years ago was 260. In India it 
should be higher because we are only dealing with the ages from 
15 to 40. As a matter of fact, there are a very much larger pro- 
portion of married women of those ages to the female population in 
India than in Scotland, which suggests that the birth-rate is very much 
lower, when as a matter of fact we know it is very much higher. That 
is an indication of fallacy, and the very fact that there are these tre- 
mendous variations in adjoining districts such as we see here in Bengal 
is pretty good evidence that there must be some very great uncertainty 
in regard to recording of our statistics. 

Take again the case of infant mortality which is now-a-days, I 
think, of extreme importance. We see here a tremendous variation 
between different districts. In some there are only 156 per thousand 
births, while in others the figures go up to 259 and 286. those vari- 
ations facts or are they mere fallacies 1 Another point of import- 
ance that I foimd on investigation was that in a number of districts 
in Bengal, of the total infantile mortality, one-third of it takes 
place within the first 24 hours of birth, and practically another 
one-third takes place before the expiry of the first month. The 
result is that two-thirds of the total infantile mortality occurs 
within the first month of life. I think that is rather an impor- 
tant observation. It shows very well that, if we exclude such diseases 
as say tetanus, it must probably be due to weakness or malnutrition on 
the part of the mothers in a great number of cases, and it points to 
the fact that we must, while directing our efforts to the improvement 
of the conditions of infant life, also pay great attention to the condi- 
tion of mothers during pregnancy. 

There is another point I would like to draw your attention to before 
I go on to the other paper. On the diagram which I have given 
you will see that, taking all the districts throughout the Province, a 
certain number show consistently high mortality and others a consis- 
tently lower mortality. Now it has often been supposed that this is 
due to the relative healthiness of the different areas, but when I came 
to enquire into the methods of registration, I discovered that the number 
of chowkidars who are responsible for recording "vital statistics per 
thousand of the population differ enormously in different districts, 
and I have put the results do'wn in this table which shows that where 
there are a large number of chowkidars per thousand of the population, 
you get a large number of vi"bal occurrences recorded, and where there 
are only a few, you get a smaller number. Therefore, in saying that one 
district is healthier than another we may be making a_ misteke ; it may 
be the other way about. As sho'wing the difference in the number of 
chowkidars, I might mention that 20 years ago in the Burdwan 
district there were 16,000 chowkidars which was one chowkidar per 
hundred of the population. There are now only 3,400. I do not know 
how far "tiie Burdwan 'district is now healthier or is supposed to 
healthier than it was 20 years ago. All I know is that there is a consi- 
derable amount of error in the registration even at the pre^nt f^e. 

In mv second paper, “ Note on some simple methods of testing the 
registration of vitiU oconrtenoes in India,’** I have su^ested a fe-w » 
simple metiiods which I think may 1^ applied in many pa^oi 
India for really finding out what tne inaccuracy in recording births 
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is, and also for getting an idea of tlio inaccuracy of death, returns. It 
is a very simple matter to test tlie birth-rate. We have our village 
records, a book in which all the births are recorded, and a book in which 
all the deaths are recorded. We need only take a period of say 13 
months, and let a clerk make out two tables, one of all the births, giving 
names of parents, date, etc., and one of deaths of infants, and then it is 
simply a matter of talong all the infant deaths that occurred in the last 
month in the period and finding out how many of their births had been 
recorded during the previous 12 months. By doing this in a consider- 
ble number of cases we can get a very fair idea of the percentage of 
births omitted. As you will see from my paper, in the Galsi thana of 
the Burdwan district, in which investigations had been undertaken at 
the suggestion of the late Colonel Leslie, and in which they imagined 
that they had got almost absolute accuracy, I discovered that the actual 
error in registration of births was something like 21 per cent. I may 
mention that it is necessary in the case of Bengal, and perhaps in 
other areas, to make a slight correction in the figures first taken. To 
do this we have to find out what proportion of births have taken place 
away from the father’s house and a child may be born in one village 
and die in another. 

The other suggestion that I make is that sub-inspectors of vacci- 
nation, who are often supposed to go out and verify the recording of 
vital statistics, should be encouraged to do this work more systemati- 
cally. At the present time they are simply told to go out and check 
the chowkidars’ returns. If the man works honestly and discovers a 
large mmiber of omissions these are reported to the Civil Surgeon, the 
Civil Surgeon reports the matter to the Sanitary Department, the 
Sanitary Department writes a letter to the Collector of the District 
asking that steps be taken to improve registration, the Collector di‘oi)s 
upon the District Superintendent of Police and says his sub-inspectors 
are not looking after the chowkidars ; the sub-inspectors drop on the 
chowkidars and the chowkidars go out and make it very uncomfortable 
for the vaccinators and sub-inspeetois of vaccination. The result is 
that there is an apparent improvement. But it is not an actual im- 
provement. It is simply due to the fact that the man who has caused 
the trouble finds that he has got into hot water ; he gets no great en- 
couragement to continue, and so he stops maldng a fuss and the omissions 
apparently decrease. I think, instead of giving inspectors of vacci- 
nation orders to bother their heads about vital statistics, we might employ 
them indirectly and say ‘ ‘ here are a thousand children born a year 
ago, find out how many have been vaccinated, how many of them are 
dead and how many living.” Then when we get their figures wo 
can compare them with our own records, and the result will give a very 
fair idea of the number of deaths of infants that have been omitted ; 
and when we get the percentage of omissions among infant deaths, I 
think we may safely conclude that the percentage of omissions among 
adults is about the same. 

CAraAiN McCombib YotJNG in introducing his paper on the “ Be- 
gistration of Vital Statistics ’ said ; — ^My paper suggests that, as better 
class persons in Bengal and Assam appear to object to reporting family 
occurrences such as births or deaths to a police constable or low class 
registrar, an improvement in the registration of vital statistics in towns 
may be effected by putting the work in the hands of a better class 
registrar of the stetus of a sanitary inspector or health officer, and by 
introducing a syst^n of granting oflfioial certificates which should be 
acoei^d ns evidence of birth and death, a change which modern 
cmmtinnfi of Ladian social life renders desirable. 

It IS suggested that such changes would produce a more favourable 
attitude towards registration on the part of the better educated and 
kiflte^tial ukases, an attitude which would find its reflection in the 
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community at large and would aid us towards obtaining a. bigber standard 
of accuracy in registration than at present exists. I therefore suggest 
tbat Major Robertson’s proposals to appoint medical registrars of tbe 
grade of sub-assistant surgeons should be adopted, and tbat authen- 
ticated copies of entries from an official register should be given a legal 
status and accepted as evidence of birth or death. 

A “ Note on the Registration of Vital Statistics in Sind,”* by 
JMajor W. Murphy, i.m.s., was taken as read. 

Dr. Shrof]? : — ^JMajor Murphy in his paper states that what is 
needed in Rarachi is reliable information as regards cause of death. 
As I represent Karachi, I should hke to say a few words on the point. 

J quite agree with Major Muiphy that the rcgistiation of the cause 
of death in Kaiachi is defective to a certain extent. The defect is due 
to the fact that many deceased, I would say as much as oO per cent, 
or perhaps more, are never attended by duly (qualified medical men 
during their illness. These are mostly the poorer class of people who 
generally prefer their own domestic treatment, or at the most would 
go to a quack instead of taking advantage of municipal charitable 
dispensaries. I am of opinion that if nurses in the form of health 
visitors wei'e employed, as is desired in cases of tuberculosis, I anr 
certain a good deal of improvement would result. 

Dr. Wanless said it seemed to him, that one of the main causes 
of fallacy in collecting vital statistics was the fact that the chowMdar 
was made the diagnostician of the disease. He knew this was done 
all over the country. If some simple plan could be adopted by which 
the chowkidar could secure entries in ansvrer to a few simple questions 
with reference to plague, tuberculosis, etc., and if these answers were 
subsequently submitted to d medical officer, possibly to the sub-assist- 
ant surgeon, if he were deputed as the registrar of vital statistics, he 
could tell in the great majority of cases what was the cause of death. 
In this way the cause of death could be determined approximately in 
regard to a certain number of diseases, at any rate. 

Dr. Newell : — There is no doubt about the imperfect regis- 
tration of births and deaths and that the statistics generally are in- 
accurate. The last speaker referred to a proposal which is actually 
being carried out in Lahore. I have certain forms with about 26 ques- 
tions to be filled up, printed in green for Muhammadans, and white for 
Hindus. The chowkidar at the burial-grounds gets these forms filled in 
by the relatives of the deceased. These forms are filled in, in duplicate ; 
the relatives of the deceased are given one copy which is taken directly 
to the registration office in the mohaUa where the death happens to have 
occurred. The ather one is sent direct to my office. 1 send this to 
my sanitary inspectors, two of whom are medically qualified, and the 
thhd is a ISuxopeaai. We enquire into all deaths which registered 
as due to infectious diseases, including tuberculosis, and infant deaths 
are enquired into through the medium of our midwife. By these 
methods we find that a large number of deaths which sue recorded as 
due to “ fevers ” are really due to many definite diseases. These 
answers are foithear enquired into by the sanitary iaapectors and 
returned to my office and the final diagnosis is decidM on by me. 

Another point of importance is that the IBiuiopean deaths arc not 
accurately recited. I found nea:^ 60 per cent, of Eurapean deaths 
ware not receded at all in the registration offices, and even now tliere 
is a lax^ pmreientage of European deaths which are net correctly 
returned* go to the cenaeterieB and they t himh the regi^ 

tration is comj^teoy sKuply fiffing in the hook at the oemetory. 

With re^rd to ihe sigg{»tianthat vacematora should bo given this 
work of deaw n^isfejartaoiCl think that If the vacoiaatoxs iwce able to do 
this extra work it would appear that there Me too many in that area. I 
t.Timk I am xi^t in saying that the ShpexiidmadaMt of Vaccination is 
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supposed to go round periodically and enquire into the correct 
registration of birtLs. 

The suggestion of a medical registrar, I think, is one that this Con- 
ference should insist upon. Registrars of deaths and births should be 
medically qualified, and through their agency we would be able to enquire 
further into the causes of deaths. 

The Hon. Mk. Eamachandra Rao pointed out in regard to what 
Capt. McCombie Young had said as to authenticated copies of entries 
from official register being given a legal status and accepted as evi- 
dence of death, that the Municipal Acts in Madras already provided 
for the grant of certificates from registrars, and these were regarded as 
evidence of death. He thought some such provision should be intro- 
duced in Assam if it did not exist. 


The question of the registration of vital statistics had to be con- 
sidered from the point of view of urban areas as well as of rural areas. 
In urban areas there was a machinery for recording deaths. Most of 
the municipalities in Madras had poorly paid estabhshments for this 
purpose who had no exact knowledge as to causes of deaths and had to 
rely on the relatives of deceased persons. A better stafii should be 
engaged who had medical knowledge. Rrom this point of view 
he welcomed Major Robertson’s proposal for the appointment of sub- 
assistant surgeons as registrars. Municipalities needed financial help to 
enable them to engage better staffs than at present. 

In regard to rural areas in Madras there was an Act which required 
registration of vital statistics, but it had been made compulsory only 
m certain selected localities, and even there the registration was carried 
out by village officers who had not sufficient information to correctly 
dragnnse and classify the causes of deaths. The present system both 
in urban and rural areas was unsatisfactory. 

Rra,hmachaiii : — In my paper on vital statistics 
read before the last year’s Conference I had the honour to make some 
suggestions for the improvement of registration of deaths. I may be 
permitted to repeat them : — 

(1) For quantitative improvement, i.e., to insure entries of all 

deaths in the register, I suggested (a) that in municipal 
towns the work might be transferred from the police to 
the municipalities ; (6) that disposal of bodies might be 
restricted to places provided for the purpose and that at 
all such places there should be clerks, i.e., sub-registrars, 
^mo should make entries of the particulars of deaths in 
the registers kept by them, and should send daily extracts 
of the entries of the preceding day to the registrar for 
i^ormation ; (c) that private places of disposal should be 
hoensed on condition that every disposal in them should 
be promptly reported to the registrar on pain of heavy 
penalty in default. 

(2) For qualitative improvements especially to insure that deaths 

are entered under the actual causes, I suggested (a) that 
names of causes in the register should be more definite. 
Instead ox fever, there should be two columns, one for 
malarial fevers and the other for typhoid fevers. The 
dysentery column should not include diarrhoea from other 
causes as dysentery and diarrhoea.” It should be 
headed d;^entecy.” Tuberculosis should have a column 
ii^ad of bemg mixed with respiratory diseases, 
causes of all deaths entered by the registrar 
should be promptly investigated. In municipal towns 
this may be done by the health officer or his qualified 
a^is ante. In villages the registrars may get the help 
able^ee medical practitioners on payment of a reason- 
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Dr. K. C . Bose thougkt it was a deplorable fact tkat tke registra- 
tion of birtks and deatks was so inaccurate. India was very muck bekind 
countries of tke West. Even tke educated classes did not register 
birtks. Correct vital statistics were tke foundation of sanitary science 
and tke only way to obtain tkese ke tkougkt was to enforce tke certifi- 
cation of birtks and deatks as suggested by Capt. Young in Ms paper. 
He also tkougkt that tke dais whose number was very large, should bo 
compelled to sigir a bond to report every case of birth that came to their 
knowledge. He_ supported Major E,obertson''s scheme for tke appoint- 
ment of sub-assistant surgeons as registrars. 

Dr. Turner said ke would not trouble tke Conference with an 
elaborate account of tke system in force in Bombay Island, as tke papc'r 
they were discussing referred more to tke difficulties in rural areas. He 
did not think registration should present a great difficulty in large towns. 
About H years ago ke had met tke Health Officer of Calcutta, tke late 
Sanitary Commissioner with tke Government of India, and a representa- 
tive from Rangoon, and they had discussed this question of vital 
statistics so far as it related to large towns, and had drawn up tke forms 
which were still contained in tke annual health reports of those cities. 
He suggested that now tke Government of India had taken up tke 
question of sanitation in earnest, and were appointing health officers 
in all parts of India, tke first duty of a health officer should be to see 
that Ms statistics are as accurate as ke can make them. HotMng was 
more important to tke health officer than correct statistics. He would 
like to suggest that, if there was a resolution on tMs subject it should 
be to tke efiect that Local Governments should in all areas, largo or 
small, urban or rural, insist- upon tke health officer drawing up a scheme 
for tke improvement of the vital statistics in kis district. 

Major C. H. Buck : — In my part of tke Punjab I recently 
discovered that there is an area outside municipal kmits, but witknx 
tke revenue -village area, in which a municipality is situate, where no 
vital statistics are recorded. Also sometnnes in a civil station there is 
no record except for Europeans. That is, in those areas where there 
are no village ckowMdars or municipal committee responsible, there is 
sometimes no record. As this may be tke case in other parts of India, 
I think it desirable to bring it to notice. 

The Hon’ble Mr. Donald : — ^The Eastern Bengal system has 
changed since Captain Young was transferred. We recently dis- 
cussed the whole question in Bengal and decided to relieve the police 
of the duty of regis-tuation in urban areas. We have imposed this work 
on the muMoipal commissioners and suggested to them the employnrent 
of health officers and sanitary inspectors as re^trars. Li rural areas 
we hope to effect improvement with the institution of union committees, 
and the extension of the system of circle officers, if carried out, -will also 
tend to an improvement iu the record of vital statistics. 

Dr. Sousa : — ^In Lucknow the registration of deaths among 
GliT-iatmTia is very defective. In the last annual report the deaths among 
Christians were nil and the Municipality passed a bye-law that clergy- 
men should be made responsible for reporting such deaths. 

In Lucknow we have a double agency as recommended by the 
United Provinces Government. One is that reports come through 
jamadars and sanitary inspectors ; the other is by special moharrirs. 
We have di-vided Lucknow into 22 circles and one moharrir is appointed 
for each circle. We have two hosixital assistants to super-vise their 
work. The health officer is the mortuary registrar. 

Me. Forrest referred to the illiteracy of chowkidars especially 
in rural areas and thought it was impossible for them to ask elaborate 
questions and report the answers to the thanadar. 

Dr. Bentley pointed out, in reference to Dr. Newell’s remarks, 
that in the off-season sub-inspectors of vaccination were sent to verify 
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tb.e recording of vital statistics by tbe cbowkidars, and he had simply 
suggested a sunple method of making use of their services. 

He added that ho wished to support what Captain McCombie 
Young had said in regard to the importance of registration in towns. 
Ho thought the suggestion that a medical man should be allowed to 
grant certificates of death would meet the case in towns. Many 
educated people in Bengal actually avoided registering the births of 
their children. He know of a case in Shillong where an educated 
man refused to register liis child's birth because his female relations 
were afraid that something dire might happen if ho did so. 

From his investigations in Bengal he was convinced that they could 
get better returns than at present if tlioy did not bind the returning 
officers down by a hard-aud-fast schedule. As a matter of fact, chowki- 
dars and the village people themselves -would return all sorts of different 
causes of death if they w'ere given the chance. The bulk of them recog- 
nised phthisis and differentiated malarial fever from other fevers. They 
had their own names for such things as measles and phthisis and pneu- 
monia, though the names differed m different districts. It was because 
there was the one colimm labelled ‘ ‘ fever ’ ’ that all febrile diseases 
wore entered under it. 

He agreed with what had been said in regard to the ilhteracy of 
ehowkidars, but thought, if they did not theorise too much, it would 
still be possible to make use of their help. 

Captain McCombie Young then referred to Mr. Donald’s remarks in 
regard to entrusting the collection of vital statistics to municipahties. 
He doubted the wisdom of this course because there were all kinds of 
munieij^hties. Energetically conducted municipahties would perhaps 
give reliable returns, but there were many others who probably would 
not. He thought the collection of vital statistics should be a separate 
Government Department and should not depend on the municipahty 
in any way. 
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SECTION B. 


Mr. W. Hutto:s‘, Presiding. 

(a) The iise of cast iron, steel, and ferro-concrete 'pi^es for waier-snpply and 

drainage systems. 

The President : — Mr. Montgomery wishes me to pass round some 
samples of grease and sewage sludge. Also a sample of crude grease 
and a sample of refined grease, in connection with Dr. Crossmann’s 
process of extraction of grease from sewage sludge mentioned in the 
paper by ]\Ir. Aiknian. 

Before we begin the first paper, Mr. Montgomery wishes to add a 
few remarks to his paper on. tube-wells, in connection with further infor- 
mation which has come to hand. 

Mr. Montgomery : — Immediately on returning to my house after 
making my remarks on tube-weUs, I found a letter from Mr. Brownlie, 
the inventor of the tube-well, in which he complained of some 
mis-statements made in the original paper. The gist of it was three 
points, which he asked me to reconsider. The first was that the state- 
ment made in the paper, that the form of construction of what he called 
convoluted tubes is a weak form of construction, is incorrect, and he 
says that he is willing to have it settled by arbitration. As to whether 
it is a weak form of construction 1 do not wdsh to comment, 
because these two gentlemen being rivals, I do not think it is sound for 
me to discuss it further. I merely wish to bring it to notice. 

He then objects to our statement that the round wiring when 
the tube is in use, is inferior to the trapezoidal section ; as regards the 
tendency of sand to pack up in the slots, you may remember what I 
said was that the sand got drawn up against these round wires. In my 
personal assistant’s opinion it was much more likely to suck up against 
these round wires than if it came up against these trapezoidal section 
wires. I still adhere to that opinion. 

The third point was that in making the comparisons between the 
two tubes, the paper drew attention to the fact that it would be cheaper 
to sink an Ashford tube, as it would be possible to use a smaller bore 
pipe for this one than it would be for the other. I promised Mr. 
Brownlie that I would mention these three points. 

The President then introduced a paper on ‘ ‘ Note on a reinforced 
concrete pipe for Ahmednagar water-supply,”* contributed by Mr. 
T. S. Pipe, in which an account is given of the methods of construction 
and testing of a set of twenty reinforced concrete pipes in connection 
with the proposed rising main for the Ahmednagar water-supply. 

Mr. Robertson : — I should like to say that one cause for the 
bad results is that the reinforcing is done % 1" x fiat bars, and I 
have always found that a flat bar of that kind tends to start cracks in 
the concrete. If you will notice the tables 2 and 3, in the flat bar sec- 
tions Mr. Pipe has got no results whatever. Where he has used round 
bars he has had some results. 

Another point is that after 36 hours the pipes were lowered from 
the vertical to the horizontal position. But I think that is altogether 
wrong. The concrete should not be touched for a week. In fact, I 
always leave things of that sort for 6 weeks before handling it at all, 
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I should like to say that in Darjeeling I had occasion to fit a ring of 
ferro-concrete to connect one of the power pipes to one of the turbines 
for the Darjeeling Hydro-electric plant, and this has been running for 
two years under a head of 275 feet without a trace of leakage. I use 
no special cement and no medusa or other waterproof material. Then 
about five years ago I laid about 100 ft. of 42-iuch ferro-concrete pipe 
for the same plant and this pipe has been in constant use ever since 
under a head of about 10 ft. As for steel pipes, we have about 10 miles 
of them in Darjeeling, mostly supported on ferro-concrete and iron 
standards. They have been in use about two years and I find 
that there is some corrosion when they touch the ground, but none 
when they are supported above ground. So far we have had no corro- 
sion on the inside of these pipes. 

I Me. Hutton : — In connection with Mr. Robertson’s remarks about 
the corrosion of steel pipes, I read a paper at Simla at the Engineering 
Conference in September, and I think in that paper I also stated that we 
found no corrosion in thin steel pipes, where these steel pipes are above 
ground. It is only when they are buried in the ground that corrosion 
seems to occur on the outside, pointing to the fact that they must be 
very efficiently protected compared with cast-iron pipes. You can 
take many more liberties with cast-iron pipes than you can with steel 
pipes. In India we are beginning to use steel pipes instead of the old 
cast iron pipes, and in Madras we found to our cost that we should have 
taken more precautions than we did take. We have not used any re- 
inforced concrete pipes in Madras and I do not see any immediate pros- 
pect of using them. We have used cement pipes as Mr. Madeley will 
tell you, without reinforcement, for sewers, but these cement pipes 
proved very unsatisfactory and their use has, I think, been finally 
abandoned. 

Me. Montqomeey : — On reading this paper and seeing the poor 
results obtained, I think it is a matter of extreme regret that Mr. Pipe 
is not here to ask him a few questions. I suggest that the paper 
should be brought up again at the next Conference for his results are 
entirely at variance with the practice in the rest of the engineering 
world. In America the use of ferro-concrete pipes is extremely 
common. I may say that at Simla I constructed a reinforced con- 
crete pipe, 4 feet diameter, 6 inches thick, reinforced merely with a 
ring of expanded metal and some round longitudinal rods about | of 
an inch in diameter, and it was a quarter of a mile long and under a 40 
ft. head. Erom the day that pipe was made to the day it was brought 
in use there was not one trickle of wafer out of it at all. And with 
regard to what Mr. Robertson has said about his success in using 
reinforced coiicieto pipes, I do not think we can take that as at all 
bearing on the point at issue. 

(b) Stcdlstics of consumption of water in wat&r-worTcs. 

Me. Hutton next introduced Mr. West’s note on “ Prevention 
of Waste in Water Supplies on which there was no discussion. 

(c) Statistics of pumping per pump horse-power per hour, 

Majoe Oldham then introduced his paper on ‘ ‘ Comparative cost 
of pumping at various water-works in the Central Provinces,’ ’* of which 
the following is a summary : — ^The paper is the outcome of the Madras 
Sanitary Conference in 1912, at which the engineering delegates sug- 
gested that information should be collected and tabulated, regarding the 
cost of pumping in connection with municipal water supplies in India.. 

The author collected, standardised and tabulated this inform- 
ation with reference to eight water- works in the Central Provinces, 
namely, Nagpur, Wardha, Bhandra, Hinganghat, Buldana, Harda, 
Raipur and Eajnandgaon. 
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He said I have only a very few words to say. The gist of 
this paper is in the tabular statement at the end, which gives the 
results of 12 months’ working of various water-works pumping 
mac^^ery. The fibres for cost include fuel, small stores, minor 
repairs, and establishment at the pumping station. I am sorry 
I did not have the figures separately abstracted under these different 
heads. They would perhaps have been more useful for the purpose of 
comparison if this had been done. The first part of the paper contains 
a short specification of the plant at each installation, since without 
such information the figures of working cost would be of little or no 
value. The figures for the only oil engine, that at Buidana, are hardly 
fair to this type of plant. I should explain that the engine was erected 
during the year, and it worked for a few months only. Since that time 
the fuel expenditure has been reduced to about 1 pint per pump horse- 
power per hour, a reasonable figure. 1 need hardly say that the figures 
for the year’s working as anived at are very different from trial figures 
during the same period. 

Mr. Madelby : — I am very interested in this paper of Major 
Oldham’s which has been prepared in accordance with the resolution 
passed at the last Sanitary Conference, and I hope he will give us further 
figures next year, subdivided, as he thought would be’ better, into the 
different items. I have myself here records of sewage pumping at 7 
stations. There is a good deal of variation in the tj^pes of plant and the 
quantity pumped. The two lowest priced and practically identical are 
an oil engine centrifugal pumping plant, and a triple expansion steam 
pumping plant. Both these installations work out at abo\it 4 annas 
per pump horse-power. The most expensive plant is a steam direct 
acting compound engine plant, and that works out to as much as a rupee 
per pump horse-power, but that is far in excess of the cost at any other 
station. There is no other more than 8 annas, and the only plant 
costing as much as 8 annas per pump horse-power per hour is a 
non-condensing steam engine driving a centrifugal pump. These 
costs are considerably in excess of the cost given by Major Oldham for 
pumping water, and that is only what you would expect on account of 
trouble with the valves when pumping sewage. At the same time I 
think they can be improved. I should Bke any delegate here 
to suggest some method of plotting the results of the cost of pumping in 
some way which would be intelligible to other people. For instance, 
if I take the cases in which pumping is most expensive I can give a very 
good explanation. Take the case in which I said the cost came to nearly 
a rupee per pump horse-power. In that case the pumps had to pump 
against very much less pressure than they were designed for. .^d in 
another case where the cost seems rather lugh, it is due very often to the 
pumps not working full time. The standing charges are very nearly 
the same as in the case of other pumping stations where they have to 
work 24 hours a day. It is very difficult indeed to put these figures 
into some form, so that they will be of use to other people who do not 
know the conditions. If any delegate could tell us of some simple 
method it would be of great tise to all of us who have to do with 
pumping stations, and require all the information we can get about 
them. I should say that I have myself divided the cost into fuel, 
stores, oil and waste, wages and overtime of driving staff, wages and 
overtime of repairing staff, and cost of materials, and supervision, and 
office staff. In my case these figures can be depended upon as being 
very close approximations to the cost per pump horse-power in ordmary 
conditions at the particular pumping station. ^ tiiat connection I 
should like to ask Major Oldham how he determined his pump horse- 
power, how he measured the quantity pumped, and how he determined 
what was the pressure against which they pumped and the lift ? In 
Madras, when I went there, I found) it very difficult indeed to find out 
what thep umps were doing except by counting the strokes. We 
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can do that in the case of plxmger pumps. Wo have a numher of 
centiihigal pumps where we could not do it. I should say counting 
strokes gives us very misleading results even with plunger pumps, and 
it is often very difficult to determine what is the slip. The slip of sewage 
pump plants of the plunger type is very great — ^indeed, its valve is always 
giving troxible. Well, these figures are arrived at by measuring the 
quantity with a recorder which gives the flow contimiously, and the 
pressures are measured also by means of a recording pxessui’e gauge, and 
the suction lift is given by a recording instrument which gives the level 
of the sewage in the suction well. The pressure and the level in the 
suction well are both given in the same diagram, so you can very easily 
get at the head against which the liquid is pumped. Major Oldham 
veiy rightly says that the figures of coal consumption and duty which 
as the results of 12 months’ working are necessarily very different from 
the figures which would he obtained from a trial over a short period. 
I think it would he valuable if Major Oldham could give us some infor- 
mation as to the relationship between the figures at the test trials and 
the figures in working for 12 months. That would enable persons who 
were intending to instal pumps to make some estimate of what the cost 
would be from the makers’ guarantee as to what the pumps would do 
on trial. I notice that Major Oldham says that he hopes the results 
of experience would give him the cost of Semi-Diesel engines. We 
have recently installed these engines at three of the sewage small pump- 
ing stations. They have not had much work to do at present, but in 
the trials they have giveix very good results. I hope at the next Confer- 
ence to give some figures with regard to them ; also with reference to 
the Humphrey pumping plant and the other plants we have in Madras. 
I should like Major Oldham, from his experience in obtaining the cost 
of pumping plants, to inform the delegates whether he considers the 
headings into which I have split up the cost as suitable headings, because 
if he has any improvements to suggest I should like to embody them in 
my returns in order that we may all present our figures in a similar form. 
In the meantime I would suggest that should no amendments be pro- 
posed, then these headings should be adopted in order tbat we may all 
be able to compare our results. 

Major Olbham : — ^With regard to Mr. Madeley’s questions, 
the pump horse-power is calculated from the quantity of water pumped, 
and the quantity is measured in the case of all large instaUations by 
Venturi meters. In some of the smaller installations, we have the numher 
of revolutions of the engines only to guide us, and that of course is not 
a very accurate method of measurement. The head in the rising main 
is taken from pressure gauges, in all cases, fixed on the rising main. 
The gaugings are recorded several times a day, and the depth of water 
in tlie sump well is also taken several times a day and averaged out for 
the day, and then for the month, and so for the year. Adding these two 
together, the head for pumping is arrived at. 

Me. SAiiiaELD : — ^It might be interesting to know whether these 
boilers are mechanical fed or hand fed. 

Major Olbham : — ^Hand fed. 

Mb. Baleirlb : — ^I mean, in any further statistics it would be 
advisable to have that inserted. 

Mr. Mohtgombrt : — (turning to Mr. Madeley.) Will you propose 
the h^idiii^ % 


Mr. Mabblbt I have pleasure in proposing that in preparing 
s^temmKts of 1^ cost of pumping the following information should be 
givm ^ongst others : — ^The gallons pumped per minute. The average 
i 1 pump horse-power. Then as regards cost, this 

would be mvw under the headings of : — ^Fuel, Stores (oil, waste, etc.), 
staff, Eepairs (and renewals), including Wages and 
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Mb. Hutton : — Does Mr. Madeley’s proposal meet with the 
approval of the meeting? 

Majoe Oldham : — ^Renewals would hai'dly come under the cost 
of maintenance charges. 

!Mk. Montgomeby : — I should like to propose the exclusion of 
supervision and office staff. I think the reasons are pretty obvious. 
In the majority of small pumping stations they do not have any separate 
supervising staff. 

Me. Salkield : — To give this statement further value, would it 
not be advisable to put in something about the calorific values of differ- 
ent fuels. Would it be possible to get the calorific value from the coal 
people ? 

Mb. Hutton ; — After coal has travelled se'V'^eral hundred miles as 
we get in Madras, it does not seem to me that calorific value counts. 

Me. Hutton : — There is one subject to which 1 wish to invite your 
attention. It is the feeling among the engineers at present here that 
any resolutions which engineers wush to bring up might be discussed 
now and voted on before they are handed in to Major Robertson. If 
any delegate has any resolution to propose he may bring it forward 
now. 

Mb. Madeley proposed the following resolution which was read 
to the meeting by the Chairman. 

Jl. That this Conference recommends the C4overmnent of India to 
appoint a committee to draft a Water Works and Drainage Clauses Act 
and also a model set of water supply and drainage bye-laws. 

hlAJOE Beadon : — I think it would be better to go a little 
further than that and have a general hEunicipai Act and General bye- 
laws drafted not merely for water-works and drainage, but for every- 
thing. It seems to me that mimicipalities want a lot of things besides. 
1 referred to this especially when I was speaking at the meeting 
the other day and I feel sure if we can have that done there 
would be very much greater advance in sanitary and engineeiing 
matters. 

I therefore suggest an amendment — that the proposal be 
expanded. 

Mb. Hewxett : — Is there some difficulty, i:iir ? Do not all local 
Governments pass their own Act ? 

Majob Beadon ; — ^The Imperial Legislative Council has the power 
of passing Acts which apply to all provinces. 

Me. Hewlett ; — These provinces (U. P.) have already got a Water 
Works and Drainage Act. 

Me. Salkield : — Whv not call it a general Public Health Act for 
India ? 

Me. Montgomeby : — May I sound a note of warning here ? It 
seems to me that the original proposal of Mr. Madeley was a very t'X- 
cellent one and that if we tack on to it anything to do with health matters 
or sanitation geimrally for mimicipalities and cities, we may let oumelves 
in very badly unless we know what is in existence and what wo really 
want. We Imow what we wnnt as regards water-supply and drainage 
for municipalities and towns, but it seems to mo that this section of 
engineers is not in a position to draft any resolution bearing on the 
health and general improvements of towns, and unless we know eamctly 
what Health Acts are in existence in India and in the various provinces, 
we may be up against quite a different proposition to what Mr. Madeley 
original^ started. 

Mb. Madeley : — Speaking on the amendment, Mr. Montgomery 
has expressed very much my view. Original^ I thon^t of proposing 
a Public Health Act. But I thought we would never get ^ythmg done, 
because it is such a wide subject. Wafer-works and disdnage bye-laws 
are so badly needed now and it is better to do something to get them 
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through.. If we propose a general Public Health Act we should certainly 
want to have a joint conference with the sanitary commissioners. 

Mr. Eobbetson : — Is it the idea to draw up bye-laws to be enforce- 
able for the whole of India, or is it intended to have model bye-laws 
which municipalities may modify to serve their needs 1 

Me. Hutton : — ^Does any one second Major Beadon’s amend- 
ment ? (No one seconded it.) As the amendment is not seconded, 
I think we will go back to the resolution. Does any one second Mr. 
Madcley’s resolution 1 Major Oldham seconded the resolution which 
was carried unanimously. 

Majoe Olbham proposed the following resolution : — The Engineer- 
ing Section of the Conference repeats the recommendation made 
at the Madras Conference that there should be a Joint Secretary 
for the Engineering Section of the Sanitaiy Conference. 

The resolution was seconded by Mr. Disney and carried unani- 
mously. 

Mr. Salkield : — 1 should like to ask the opinion of this meeting 
whether we consider it is possible to bring forward any resolution 
with regard to the diameter of wheels and the width of tyres. Do you 
think it is possible to bring that forward with any chance of success ? 

Major Be^on ; — Well, Sir, I did think of moving a resolution on 
this point, but it is such a small point that I think the local bodies should 
be left to look after themselves. 

Me. Saleielb : — ^It is only a question as to whether the special 
attention of local bodies should be brought to the matter or not ? 

Mr. Madeley : — ^At the last Sanitary Conference one of the reso- 
lutions gave a^ list of the particular subjects that we recommended to 
be considered by the Engineering Section of future sanitary conferences. 
And having done that at one conference we ought perhaps to do some- 
thing at this Conference. It was only at the last Conference that 
we decided on a selection of subjects. If we had a list of last 
yearns subjects we could repeat all that required further consideration. 

Me. Mabeley suggested that one of the subjects for discussion next 
year might be the latest types of sevrage disposal works suitable for 
large and small communities in India. 

Me. Mabeley : 1 would also suggest as a subject for next year’s 

Conference that we should be supplied with statistics of sedimentation 
and filtration of^ water for domestic supplies. There is a good deal of 
information available in many of our large municipalities and it would 
be a great advantage if they were placed at the disposal of the 
delegates. 


!Me. Hutton read out the subjects that were laid down at the last 
Sanitary Conference. 

Me. Montgomery ; — I have two new subjects to add : — 

(1) The prevention of dust on roads. 

(2) Prevention of waste in water supplies. 

Mb. Mabeley i I should like to add to the list of subjects — 
Statistics of sedimentation and filtration of water. 


fT n(rtjce that aU the engineering papers 
submtted to this Coi^erence are for works necessary for large towns — 
for those with a pop^tion of over 5,000 inhabitants. The Government 
of India have brought to your notice the importance of rural sanitation 
and you know tlmt grants have been made for the improvement of rural 
sanitation and it therefore seems to me desirable that some papers on 

Pnmn P. ATI ncr -Prx-n j J .-r* 



It IS one in which there is a field for discussion. 

additional aabject :-Watet^uppty 
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The President : — The following are new subjects which might 
be adopted by this section in addition to those which were proposed 
last year. 

1. (1) Latest types of sewage di&j>o&al works suitable for largo and 
small communities in India. 

(2) Prevention of dust on roads. 

(3) Statistics of sedimentation and filtration of A\ater- 

(4) Prevention of waste in water-supplies. 

Mr. Montgomery : — 1 don't know whether it is worth while including 
this subject, but there seems to be a great variance of opinion as to the 
best methods of sinking deep bores in India. Some engineers approach 
it in the most hght-hearted fashion. Others know a good deal more 
about it and I think certainly one gentleman wlio could give us a paper 
on how to sink deep bore tubes either for obtaining water for testing 
the sub-soil or what not. It would be extremely useful. 

On this discussion another subject was added to the list ; — 

(5) Methods of sinking deep bores for water-supplies and other 
purposes. 

Mr. Bald Hill : — I should like to suggest one other subject— -the 
flow-off from drainage areas. 

After discussion the following subject was added : — 

(6) Run-off from large and small catchment areas. 

The meeting then adjourned for an exhibition of lantern slides. 
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SEVENTH AND EIGHTH DAYS, 25th and 26th 

JANUARY. 


Visit of Inspection to Benares and Magh Mela, Allahabad. 

A PARTY of 100 delegates of tlie All-India Sanitary Conference left 
Lucknow on Saturday night at 11-30 p.m. for a vbit to Benares and 
Allahabad. 

At 7 A.M. on Sunday morning the train drew up at the Cantonment 
station at Benares and the whole party were taken in carriages and 
motors, kindly lent by the residents of Benares, to Assi ghat. 

Oil the way to Assi ghat a halt was called at Massan ghat where 
!Mr. Bailey, the Municipal Engineer, explained the town improvement 
and drainage works in progress there. 

At Assi ghat, a trickling filter for sullagc water which has been iir 
use for some years was examined. This filter will shortly disappear as 
the sullage at this point will be taken back into the main sewer. 

From Assi ghat the whole party embarked in two large boats kindly 
lent by the Maharaja of Benares and proceeded down the liver as far as 
the Dasasumedh ghat where the party alighted to see the famous Man- 
mandir observatory built in 1693 by Raja Jai Singh of Amber. 

The party then re-embarked and were rowed down to Gai ghat 
passing on the way Manikarnika ghat, the holy burning place of the 
Hindus, and the other notable ghats. A feature of interest was the new 
intercepting sewer just constructed to catch the drainage from the 
houses above so as to prevent the bathing places being polluted. 

Erom Gai ghat the party were driven to Nandeshwar Kothi which 
had kindly been placed at their disposal by the Maharaja of Benares. 
The whole of the lower flat of the guest house was reserved for ladies 
and in the grounds two magnificent sJiamianas had been erected as 
dining rooms and recexitiou rooms. 

After breakfast the gentlemen of the paity were again driven down 
to the city to inspect the more important municipal works which had 
been carried out, and among other things the new Biseshwarganj 
markets, the drainage of the pueca hlahals and the water-works were 
examined. The party then returned at 3 p.m., and after tea a short 
discussion took place on the nature and extent of the filtration experi- 
ments which it was proposed to undertake at Benares. Those 
responsible for the Municipal administration of Benares, the Collector 
and Chairman, Mr. Streatfeild ; the Municipal Engineer, Mr. Bailey ; and 
the Mmiicipal Secretary, Mr. Mukerjec, enhghtened the delegates on 
various points connected with municipal work. After the discussion 
several delegates started ofl for Sarnath, some visited the temples 
and others the brass and embroidery markets. At dusk an expert 
juggler entertained the party till dinner was served. 

The special train left Benares the same evening and arrived at 
Allahabad at 7 a.m. on Monday morning. The party set ofE in 
boats to view the bathing festival and arrangements in connection 
with the Magh Mela. It is estimated that over 800,000 people had 
collected to bathe at the Bangam or Junction of the Ganges and 
Jumna and it was a most interesting and impressive sight. 

^ After ’^wing the mela the party proceeded to the Eort and 
msgeet^ the underground temple there and the famous Asoka PiUar 
datodg from ^0 B. 0. 
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From the Fort they drove to the Allahabad Club wheio })reakfast 
was served in the ball-room. The special train for the return journey 
left Allahabad at 2 p.m., returning to Lucknow after dusk. 

The following papers were taken as read in connection with the 
visit to Benares : — 

(1) Benares, I. — Drainage. TT. — ^iVIinor improvements III. — 

Water-works. By ilr. C. A. C. Stkeatpeild, i.c.s. ^ 

(2) Note on the maintenance of a sewerage system for an 

Indian city. By Mr. H. Bailey, t 

The following are summaries of the j)apers. 

Benares. 

(1) I. ^Drainage. — The drainage system of Bena i*es is described and 
mention made of the sewer built in 1829 by Mr. Prinsep, of tlie exten- 
sions under the direction of Mr. Gibbins about the time of the ^lutiny, 
of the modern sewers built in 1889. and the additions recently made 
by Mr. Bailey, the jjresent ^Municipal Engineer. A map of Benares 
with the modern sewage system is attached to the paper. 

II. — Minor inijiroremenU. — A dhobi ghat, a municipal market, 
town improvement and town extension schemes are recent examples of 
municipal sanitary enterprise. 

III. — Waier-worl's. — The water-supply for Benares comes from the 
Ganges at Bhadiani and is pumped up to Jihelapur, where it is filtered 
and pumped for distribution in the city, 

Tlie question of iJi*e-filtration is one that is j’et unsettled, and Gov- 
ernment is using the water-works at Benares as an experiment to tiy 
various systems. The author states the advantages and disadvantages 
of locating the pre-filters before the settling tanks. 

Water wastage is a problem confronting all Indian municipalities. 
In Benares the present consumption is 20 gallons per head, but experi- 
ments demonstrate that this is too low, as 40 gallons ]5cr head was the 
quantity used in the cold weather. This would be much increased in 
the hot weather. Unless wastage is checked, it grovrs with the supply 
and a system of metering is essential. The Deaconian system of 
metering is now being installed in Benares. The question of what is 
the legitimate consumption of water for an Indian city has not yet been 
settled. 

( 2 ) The maintenance of a sewerage system for an Indian city. 

The importance of attention to detail in the maintenance of sewerage 
systems is emphasised — constant and careful supervision is essential. 

The staff employed should be thoroughly organised and systema- 
tically allotted, to various duties, e.g., cleaning, flushing, repairing, 
each gang having a responsible head-man in charge. 

A short note on the house connections, gully-pits, and general 
arrangements in the Benares sewerage works is given. 


* Volume V. 
t Volume ni. 
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NINTH DAY, TUESDAY, 27th JANUARY. 

FULL CONFERENCE 

The Hon’ble Sir Haecoxirt Botler, k.c.s.i., c.i.e., i.o.s., Presiding. 

RESOLUTIONS. 


Proposed. 

1. That in view of the reported 
success in roitigatiag malaria which 
has attended methods of col- 
tnata and hmiifimzione in Italy, 
and the probability that such 
methods would have similar re- 
sults in certain parts of India, 
further investigation of the subject 
is desirable both in Italy and in 
suitable localities in India, and 
that as a preliminary measure a 
small expert committee consist- 
ing of one medical officer and one 
engmeer should, if possible, be 
deputed to Italy under the auspices 
of the Indian Research Fund As- 
sociation. 

2. That in view of the resent- 
ment to which, under present con- 
ditions in India, hasty or energetic 
interference with everyday sanita- 
tion in villages is likely to give 
rise, progress in rural sanitation 
must be slow ; that it is 
essential to secure the co-opera- 
tion of the public before any real 
advance can be made ; that in 
consequence attention should be 
devoted, for the present, mainly 
to (a) the extended use of tube- 
weUs, where feasible, in school com- 
pounds and at places of concourse, 
such as markets, fairs, thanas, 
kutoheiries, etc.; (6) the provision 
of traveUing dispensaries ; (c) the 
teaehizig of elementary hygiene in 
schools; (d) the instruction of 
midwives ; {e) the constitution of 
village sanitary committees; and (/) 
the appointment of health officers 
for rural areas. 

3. That the medical inspection 
of schools and scholars, special 
attention to the hygienic condition 


Adopted. 

1. As proposed. 


2. “ That it is desirable to 

study rural sanitatiou, and to push 
forward such schemes as are prac- 
ticable, aud that special attention 
should be devoted, for the present, 
to (a) the extended provision of 
protected water-supply in school 
compounds and at places of con- 
course such as markets, fairs, 
thanas, kutcherries, etc., (6) the 
provision of travellmg dispensaries ; 
(c) the teaching of elementary 
hygiene in schools ; (d) the in- 
straction of midwives ; (e) the con- 
stitution of village sanitary com- 
mittees ; (/) the appointment of 
health officers for rural areas ; {g) 
the construction of model villages 
laid out on sanitary principles in a 
few selected localities ; and (^) the 
extension of village sites in con- 
gested districts wherever necessary. 


3. As proposed. 
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Proposed. Adopted. 

of schools, the provi&iou of play- 
grounds, etc., are eminently desir- 
able from the point of view of 
public health. 

4. That the results which have 4. That the attention of all 
been obtained in Delhi, demons- municipahties and local authorities 
trate the importance of efi&cient be drawn to the danger to health 
scavenging and the proper dis- due to the presence of flies, and that 
posal of night-soil and refuse, every attempt should be made 
especially stable litter and organic towards introducing more stringent 
matter, in the neighbourhood of regulations and methods for the 
the house, with a view to the prompt collection, removal and 
mitigation of the fly nuisance and disposal of refuse, especially stable 
the conseo[uent relief from much of litter and other organic matter, 
the discomfort, and many of the in the neighourhood of dwelling 
dangers, to which the public are houses. 

exposed. 

5. That with regard to the very 5. As proposed, 

high rate of infantile inortaHty in 

all parts of India, but especially in 
the larger towns, it is desirable to 
emphasise the necessity of educat- 
ing the mothers and dhais, and as 
a means of dealing with this pro- 
blem, to draw attention to the 
encouraging results which have 
attended the employment of nurse 
district visitors in Bombay and 
Madras. 

6. That an accurate knowledge 6. That an accurate knowledge 

of the distribution and causation of of the distribution and causation 
sickness and death is of supreme of sickness and death is of supreme 
importance as the foundation on importance as the foundation on 
which all schemes of sanitary im- which all schemes of sanitary im- 
provement should be based, and provement should be based, and 
that, therefore, the collection, com- that, therefore, the collection, com- 
pilation and tabulation of vital pilation and tabulation of vital 
statistics should be considered one statistics should be considered one 
of the chief duties of every health of the chief duties of cycry heal i 
officer, whether of a district or a officer whether of a district or oi 
municipality. ^ municipality. 

That, under present com^tions 
in India most people die -without 
having been attended in their last 
illness by competent medical 
men, and that in consequence the 
impracticability of compulsory no- 
tification must be accepted fox the 
time, but that voluntary notifica- 
tion should be encouraged wherever 

possible. , , 

7. That the present prevalence 7. That the present prevalence 
of tuberculosis m India is such as of tuberculosis in India is such as 
to demand serious attention and to demand serious attention and 
special measures for dealing -with special measures for dealmg wth 
it : that one or more officers should it; that officers should be placed on 
be placed on special duty to study special duty to study in detail the 
in detail the distribution of the different problems affeotiug tuber- 
disease, to investigate the causes culosis in India, to investigate 
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Proposed. 

underlying it and to organise 
nictliods of diffusing information 
on the subject : also that great 
circumspection should bo exercised 
before instituting, at considerable 
cost, further Tuberculosis Sana- 
toria ; in this country such institu- 
tions have an educational rather 
than a therapeutical value. 


8. That special attention be 
directed to the serious danger aris- 
ing from the present indiscriminate 
use of tuberculin by medical practi- 
tioners not possessing the requisite 
special experience. 

9. That with reference to pro- 
posed legislation for the regulation 
of food and drugs in India, it is 
necessary that chemical standards 
of purity for milk and milk pro- 
ducts should be established : that 
European standards are not appli- 
cable, and that, therefore, further 
investigation to obtain suitable 
standards, and also information as 
regards the methods of detecting 
the various adulterants, is desirable. 

10. That in order to prevent 
the adulteration of milk which is 
now practically universal in India, 
improvements in the production 
and distribution of milk are 
urgently necessary, but that in view 
of the present high price of this 
commodity and the fact that any 
further increase would seriously 
affect poor consumers, it is essential 
that organisation should precede 
restriction, and that there should be 
mutual help and co-operation 
between sanitarians, the nciilk 
dealers and the Agricultural 
Department. 

11. That all municipalities 
which have not already done so, 
should introduce satisfactory build- 
ing and drainage bye-laws and 
make adequate arrangements for 
esforoing them, and that if any 
immimpaKfy fail to take action, 
higher anthority should be em- 
powered to compel them to do so. 

12. That it be suggested to local 
(^vemments that (1) the prepara- 
tion and eaDeoution of town-planning 
and housing schemes ; and (2) the 


A dopted. 

the causes underlying it, and to 
organise efforts towards the diffu- 
sion of information on the sub- 
ject, and measures for the pre- 
vention of infection ; also that cir- 
cumspection should be exercised 
before instituting, at considerable 
cost, further Tuberculosis Sana- 
toria. What are now really required 
are inexpensive buildings modelled 
after the homes of the people, so as 
to have greater educational value. 

8. That serious danger arises 
from the indiscriminate use of 
tuberculin by medical practitioners 
not possessmg the requisite special 
experience. 

9. As proposed. 


10. As proposed. 


11. As proposed, with the ad- 
dition of the word “ water” after 
“ building ” 


12. As proposed. 
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Proposed. Adopted. 

acquisition of land in process of 
development in tlie neighbourliood 
of growing towns, are legitimate 
objects of municipal expenditure. 

13. That compensation for the 13. That compensation for the 

acqmsition of buildings wbicb are acquisition of residential buildings 
imfit for human habitation should which are declared by competent 
be limited to the value, with no authority to He unfit for human 
addition on account of compulsory habitation, and the sites on which 
acquisition. they stand, should be limited to 

the value awarded with no addition 
on account of compulsory acquisi- 

14. That the progress of sanita- 14. That the progress of sanita- 
tion is greatly impeded on all sides tion is greatly impeded on all sides 
by the want of sanitary engineers. by the want of sanitary engineers, 

and that the estabhshnient of sani- 
tary engineers should be placed 
on an adequate basis to meet the 
demands for the design and 
execution of sanitary woifcs. 

15. That the results obtained 16. That the papers read at the 

have already established the value Conference have again established 
of carefully carried out malaria the value of carefully carried out 
surveys which have in several malaria surveys which have, in 
instances brought to light im- ahnost every case, brought to light 
portant and unexpected facts important and unexpected facts 
regarding the causation of malaria regarding the causation of malaria 
in particular localities. in particular localities. 

_ 16. That although under certain 16. As proposed, with the addi- 

circumstances rice cultivation may tion of the word “ extensive ” 
be extremely dangerous, there ap- before “ rice growing districts, etc. ’ 
pears evidence that many rice 
growing districts are extraordinarily 
free from malaria, and as the 
reasons for this are stiU imperfectly 
known, it is most important that 
this subject, which was emphasised 
by the Conference at Madras, should 
receive continued close attention. 

17. That in view of our know- 17. As proposed, 

ledge of malaria prevention it is 

of first importance that efficient 
screening be provided for aU 
bungalows of persons who are 
working in hyperendemic or dan- 
gerously malarious areas. 

18. That it would be helpful if 18. As proposed, except that 

all-Indian workers, following the for “ all Indian workers ” was sub- 
example of the British Museum stituted “ workers on malaria in 
Authorities, would, for purposes of India,” and for “ classification ” 
classification, include all anophe- the word “ nomenclature.” 

lines under the genus Anophem. 

19. That the additional evi- 19. That the importance of 

deuce before the Conference empha- active anti-plague measures during 
sises the facts (1) that villages the off-season should be emphasised, 
infected late in one plague season That the method suggcHted in 
probably play an important part in Captain Kunhardt's pai)er for 
carrying over infection to the follow- selecting the villages to be operated 
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Proposed. Adopted. 

ing plague season ; (2) that it is on, is oi considerable value, but 
possible to identify those villages should be supplemented by careful 
and deal with them in such a way as personal inquiries amongst village 
to prevent or postpone a recurrence communities. That systematic rat 
of the disease ; and (3) that results destruction is the best plan of 
of great value would be obtained campaigir. That further investiga- 
by an experiment on a large scale tions into the manner in which 
with well organised schemes of rat plague is carried over from one 
destruction carried out during the epidemic season to another in 
quiescent period and before the di'fierent infected areas, should 
onset of the following epidemic. be strongly recommeirded. 

20. That further investigation 20. Withdrawn, 
is necessary on the subject of the 

etiology of beri-beri. 

21. That attention be mvited 21. Withdrawn, 

to the discussion on the method of 

raising revenue to defray water 
charges, and more particularly to 
the opinion expressed therein that 
model bye-laws for the assessment 
of water-ratesmightwith advantage 
be drawn up, where not already in 
existence. 

22. That the following list 22. As proposed, 

should be added to the subjects 

selected at the Madras Conference 
for treatment: (1) latest types 
of sewage disposal works suit- 
able for small and large communi- 
ties in India; (2) prevention of dust 
on roads; (3) statistics of sedimen- 
tation and filtration of water; (4) 
prevention of waste m water-supply; 

(5) method of sinking deep bores 
(for water-supplies or other pm- 
poses) ; (6) run-ofi from large and 
small catchment areas. 

23. The engineering section of 23. “That there should be a 
the Conference repeats the recom- Joint-Secretary for the Engineering 
mendation made at the Madras Section of the Sanitary Con- 
Conference, that there should be a ference.” 

Joint-Secretary for the Engineering 
Section of the Sanitary Conference. 

The discussion on the resolutions was as follows: — 

Resohdion No. 1 — 

The Hoh’ble Mr. C. H. Huttok suggested that before any more 
ofiB.oers were deputed to Italy a Select Committee composed of a medical 
ofBLoer and an engineer should be formed to examine and report how 
far the Italian system of reclamatilon by silt is applicable to those parts 
of In di a where the conditions are more favourable than they are in 
these provinces, a.nd whether such work can be undertaken at a reason- 
able cost. If their report was favourable an experiment might be made 
and wnditions watched. He thought Bengal a suitable field for such 
enquiry because the trouble there was not too little silt but too much 
apt. in Italy, as Dr. Bentley had already pointed out, silting opera - 
tioz^ are conducted during the non-malarious season, and suspended 
durmg the pmuner months when malaria is prevalent, as there are then 
iM> silt-beaiing floods. During these months the greatest care is taken 
to dram, the basms of water and to keep their margins clear of jungle- 
In this country silting operations must be conducted during the malaria 
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season and tke efiect of suck operations on tke neigkbouring population 
at tkat season must be studied. It seemed to kim tkat it would be 
likely to lead temporarily, at any rate, to an increase of malaria. 

The President pointed out that tke resolution contemplated 
tkat as a preliminary measure there should be investigation in suitable 
localities in India as well as in Italy. 

Dr. Bentley pointed out tkat kis experience in Bengal was tkat 
where there was excessive water and a plentiful supply of silt there 
was little or no malaria, and it was where tke laud had been deprived 
of its natural silt tkat malaria was prevalent. He had already suggested 
tkat they should restore tke natural conditions of tke delta. Of course, 
an investigation was necessary to start with. 

Tke resolution in its original form was put to tke vote and carried 
with one dissentient. 

Resolution No. 2. — ^Majoe Buck objected to tke first part of tMs 
resolution as it stood. He would ask tke framer of the resolution 
where and when he had found resentment at attempts to improve village 
sanitation. Personally ke had always found villagers quite willing to 
have paved streets, repairs of wells and parapets, embankments, 
construction of culverts and petty drainage schemes. Tke difficulty 
was merely one of finance. He therefore proposed tkat the resolution 
'^kould be altered to read as follows : — 

“ Tkat it is desirable for sanitary officers to study rural sanite- 
tion and to push forward suck schemes as fall in with 
tke views of tke people.” 

Dr. Turner thought tkat if they had to wait for tke views of the 
people they would have to wait a very long time. They had heard a 
good deal of late of voluntary effort : there is no suck thing as 
voluntary effort in sanitary matters amongst tke people of In^a. 

The President suggested tkat Hie words “ as are pmcticable 
should be substituted for tke words “ as fall in with tke views of tke 
people.” 

Mr. Rao proposed tke addition of three clauses 

{g) Construction of model villages laid out on sanitary prmciples 
in a few selected localities. 

He considered this essential both as an object-lesson to ■\nliagers 
and for tke purpose of watching any sanitary improvement that might 
be effected by tke construction of suck model villages. At the Jast 
Conference they had adopted a resolution about the constoction of 
model towns : it would be in furtherance of rural sanitation if a resolu- 
tion for tbe construction of model villages laid out on sanitary prmciples 

were also adopted. , , 

(h) Tke extension of village sites in congested districts wherever 


This also was an object which would not evoke nauok opposition 
owing to tke fact tkat in several districts tke village sites were 
congested. If funds were available this was certainly an ob]eot on wkiob 

mon^ ^g better drainage in irrigated tracts wherever 


With reference to clause (a) ke suggested tke addition of ^e words. 
“ and tke separate provision of watOT supply to men and cattle where 

tke main source of supply is tanks.” i x- , 

Colonel Browning Smith was in doubt whether tke resolution 
should start by drawing tke attention of sanitary officem to rural sani- 
tation. Sanitary officers did study rural sanitation and not them 

attention alone which should be drawn to this 

tary officers rather applied to medical experts; district boards, etc., 

were really in charge of rural sanitation. ^ . j n » 

Major Oldham suggested tke substitution of protected wells 

for ‘‘tube wells.” 
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Dr. Newell thought it undesirable to say tube wells as these were 
at present at a very experimental stage. 

The President suggested that they should substitute the words 
‘‘ protected water supply,” for tube wells. 

Mr. Rao’s amendments vrere then put to the vote with the fol- 
lowing results : — 

(p) was carried by 43 votes for and 25 against. 

{h) was carried by 33 votes for and 26 against. 

{j) was put to the vote and lost. 

The resolution was accepted in the form shown ani^. 

Resoliction No. 3. — Was adopted as proposed. 

Resolution No. 4. — ^Dr. Turner thought that moi’c emphasis 
should be laid on the danger of the fly. 

Rai Bahadur Ganga Prasad Varma thought that attention should 
be drawn to the necessity for having closed drains. The greater preva- 
lence of flies in Northern India as compared with Calcutta, Karachi, 
etc., was due in a large measure to open drains. 

Dr. Newell thought that in view of the fact that it was general 
knowledge that efSciont scavenging was necessary, any further reference 
to the subject by the Conference was not required. 

Dr. Turner thought it was very important to have a resolution 
on the subject. 

The question whether there should be a resolution at all m view 
of last year’s resolution regarding flies was then pxrt to the vote, 57 
voting in favour of having a resolution and 24 against. The resolution 
No. 4, shown ante was then adopted. 

Resolution No. 5 as proposed, was carried mth one dissentient. 

Resolution No. 6. — ‘The first part of this resolution was adopted 
as proposed was carried. 

Dr. Turner thought that the necessity for some scheme 
for improving the certification of death and insisting on com- 
pulsoiy notification of infectious diseases should be impressed on the 
attention of medical men and Local Governments. 

Dr. Bentley did not think the second part of this resolution neces- 
sary. He thought it would weaken the first part of the resolution. 

This question was put to the vote and it was agreed that the second 
part of the resolution be omitted. 

Resolution No. 7. — ^The Hon’ble Rai Sri Ram Bahadur enquired 
whether “ one or more ofiScers ” in the resolution meant one or more 
ofl&cers for each province or for the whole of India. 

The President said the question would be ultimately decided by 
the Research Pund Association and suggested the omission of the words 
“ one or more.” This was a^eed to. 

Dr. Lankester thought that something more definite was required 
than the words “ to organise methods of diflusing information ” and 
suggested “to organise efltorts towards the diffusion of information 
and measures for the prevention of infection.” This was agreed to. 

Dr. _db Mello suggested that instead of the words “ distribution 
of the disease,” the words " different problems affecting tuberculosis 
in India ” should be substituted. This was agreed to. 

"the Hon’ble Rai Sri Ram Bahadur proposed that the last sen- 
tence “ in this countr y s uch institutions have a great educational value ” 
should be omitted- This was put to the vote and lost, 13 voting for 
it and 34 against. 

At the au^estion of Sir Malcolm Morris this last sentence was 
altered and resolution No. 7, as shown was finally adopted. 

Resolution No. 8. — Major Perry asked whether it was the attention 
of X<ooe>l Governments or of health officers tiiat should be directed 
in tins case. 
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These words were accordingly omitted and the resohitioii was 
finally adopted as shown avUe. 

Resolution No. 9. — Cowasjeb proposed that after the word 
“ necessary,” the words “ that powers be conferred on municipalities iir 
respect of control of cow'sheds which are outside municipal limits and 
from which milk is supplied to towns ” should he added. This w’as put 
to the vote and lost, 12 being in favour and a large number against it. 
The resolution in its original form was carried. 

Resolvtion No. 10. — ^Was carried as proposed. 

Resolution No. 11. — ^Mr. Williams : — I should like to draw attention 
to the necessity for a municipality before introducing satisfactory drain- 
age bye-laws to introduce satisfactory drains. 1 remember a case in 
Bengal in which a municipality flatly refused to spend a half-penny 
on drains and shortly afterwards came up with most elaborate bye- 
laws. 

Mb. Mabeley : — ks, one who has had to draw up bye-laws in a 
large city and knowing some of the difliculties of drawing up satisfac- 
tory bye-laws, I do not think the smaller municipalities could aflord 
to have officers who would really be competent to draw up the bye- 
laws, especially as m drawing up bye-laws you generally And the 
Municipal Acts are very different. In my case in Madras I have 
found that the Act requires amendment and 1 have endeavoured to 
draw up new clauses for the Act as well as model bye-laws. In 
England it has been found necessary to adopt standard bye-laws. The 
Engineering Section put up a resolution about this. 1 shcmld like 
to ask if there is any possibility of this resolution being passed either 
in this form or in a modified form. 

Peesident : — ^Would the Conference accept it if we left out of 
this resolution the words “ drainage bye-laws ?” 

Me. Mabeley : — ^The intention was, Sir. that these model clauses 
might be adopted in the Municipal Acts with such modifications 
as might be required by local conditions. Similarly with the model 
bye-laws which would be adopted either in whole or in part as neces- 
sary for a particular case. 

Peesibent : — ^This is a very large direcJtion for a Conference like this 
to give. In the first place it raises the issue whether the Government 
of India or the Local ^vemments should draw up and pass their Water 
Works and Drainage Clauses Act. I could not accept a resolution 
here that the Government of India should pass an Act for the whole of 
India. 

Me. Mabeley ; — Could you put it “ that this Conference considers 
it highly desirable that ” 

Pbbsedbnt : — ^What is to be gained by having one Act for the whole* 
of India ? 

Me. Mabeley The municipalities find that they have not the* 
power they thought they had. The Madras Government has been in the 
courts over one drainage case and I know Colombo has found they hatl 
not the power to enforce house connection. At home they have a 
Water Works Clauses Act which is incorporated in the Acts which are 
promoted in Parliament. 

Pbesibbnt : — ^I don’t think there is the slightest chance of this 
being accepted by the Local Governments. What is essential for you 
is as far as possible to have uniform water supply and dramage bye- 
laws. (Mr. Madeley : — Yes, Sir, we want the powers to make them.) 
You better leave out the clause about the Drainage and Glauses 
A.ct, — ^most provinces have one — and say that model sets of water 
supply and drainag© bye-laws should be drawn up. Won’t that meet 
you 1 

De. Tuen^bb:-~I move that No. 11 be passed as it is. It seems 
to cover everything. The higher authority in the natural course would 
see to things. 
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Majoe Beadon ; — ^May 1 move an amendment. I was present 
a,t the Engineering Section when this matter came up and 1 had the 
same doubt that has been expressed just now. My brain was not nimble 
enough to grasp the point at that moment, so I have drafted a resolution. 

“ That t his Conference considers that the attention of Local Govern- 
ments should be invited to the advisability of framing model bye-laws 
for the consideration of the municipal authorities, especially bye-laws 
dealing with buildings, water supplies and drainage.” I think that 
covers the whole point. 

Pebsident : — put the amendment first. 

Majoe Justice : — ^Will you excuse me, Sir, I think most Local 
Governments have already done so. 

De. Hiest: — We might say “introduce or adopt satisfactory 
drainage bye-laws.” 

Peesident: — think we may put Major Beadon’s amendment. 
Why should it not run “ that attention should be invited to the ad- 
visability of framing model bye-laws.” 

A DELEGATE : — ^If any municipality fails to take action, a higher 
authority should be entitled to compel them to do so. 

Majoe Beadoit ; — think we have that power. 

Majoe Justice ; — ^They have not got the power under the Acts. 
The sections of the Acts should be amended if the bye-laws are to be 
of any service whatever. 

P at Bahadue Wazie Singh : — ^Under the Punjab Municipal Act 
the Local Government have the power. 

De. Tuenee ; — move that No. 11 be passed as it stands. The 
Resolution was then put to the meeting in the form shown ante and 
carried. 

Resolviion No. 12. — Carried as proposed. 

Resolution No. 13. — ^The Hon’ble Mr. Ganoa Peasad Vaema 
I nstead of the words “ which are unfit,” I would suggest “ which have* 
been declared unfit by the municipal board.” 

Peesident: — Would you accept “by competent authority?” 

Mr. Vaema : — ^Yes. 

Kai Bahadue Wazie Singh : — would suggest. Sir, the word “ com- 
pensation ” instead of “value” and “land” instead of “building.” 
The object of this Conference is that in cases where houses are declared 
to be unfit for human habitation and where it is necessary to acquire 
them, the committee may not be compelled to pay 15 per cent. In that 
case we can say instead of “ building,” “land,” and instead of “ value " 
we can say “ compensation.” 

Peesident : — ^You mean that “ buildings ” are included in “ land.” 

Me. Oee : — “ Land ” is defined in the Acquisition of Land Act. 
Surely you cannot say “ land which is unfit for human habitation.” 
As the resolution is drafted it is, I think, wrong. It reads “com- 
pensation for the acquisition of buildings which are unfit for human 
habitation, and so on.” A godown is unfit for human habitation, 
but it is not the object of this Conference to deprive the owner of a 
godown of compensation. It would suit if we insert “ residential ” 
before title word “ buildings.” 

Majoe Beadon: — ^I t seems to me that the proposal is to alter 
the provisions of the Land Acquisition Act. 

Peesident : — The object oi the Resolution, I understand, is that 
many impiovements are rendered impossible owing to the necessity 
of giviim ihis large sum as an additional compensation which, in the 
case of ^cutta and Bombay, is not given under special enactment. It 
is possible fiieare is a difference of opinion about this and I will first put 
the g^ eral prinmple to the vote. 

Will liicwse who are in favour of wiping out this 15 per cent, com- 
pensafoon for compulsory acquisition in the case of residential build- 
ings declared by competent authority to be unfit for human habitation , 
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and tMnk it of sufficient importance to make a recommendation to Gov- 
ernment, kold up tlieir kands. 

The show of hands was in favour of the piinciple. 

President •~I think the sense of the Confercneo is that the prin- 
ciple is such as it is stated in the resolution. We now come to the word- 
ing of it. I will first put IVIr. Orr’s wording to the vote : “ that 
compensation for the acquisition of residential buildings, etc.” 

Mr. West I should hke to add after “ habitation ” and “ the 
sites on which they stand.” 

Dr. Turner : — th i nk it would be better to leave the Resolution 
as it stands. If we try to define the word “ residential,” we shall get 
into trouble. Places which are not actually residential buildings are 
frequently used for residences. 

President: — ^Mr. Orr’s point is this, that you may have a 
godown which is never intended to bo fit for human habitation, and 
on that ground you will deprive the owner of the 16 per cent, 
compensation which under the common law he would be entitled to. 
I will now put the Resolution in this form : ‘‘ That compensation for the 
acquisition of residential buildings which are declared by competent 
authority to be unfit for human habitation, and the sites on which they 
stand, should be limited to the value awarded with no addition on 
account of compulsory acquisition.” 

The Resolution was carried. 

Resolution 14. — ^The Hon’ble Mr. Ramachandra Rao : — I propose 
to add the following, “ and that the establishments of sanitary engineers 
should be placed on a satisfactory basis to meet the demands.” It seems 
to me that the Resolution, as it is worded, does not lead f o any definite 
recommendation. Of course it is a fact that the number of sanitary 
engineers is very inadequate in the provinces, and I think it is the 
object of this Conference to suggest to the Local Governments that the 
establishments of sanitary engineers should be placed on an adequate 
basis to meet the demands for the design and execution of sanitary 
works. 

President : — ^I will accept that (repeated the Resolution with the 
amendment suggested) . 

The Hon’ble Mr. Ramachandra Rao : — I would also suggest the 
addition of the words “ and that the Conference recommends that the 
services of sanitary engineers be organised on the lines on which health 
officers have been organised.” I may say that the Government of 
Tndm have provided large municipalities with health officers, and I 
would suggest that the service of sanitary engineers be organised on the 
same lines. 

President: — ^I am not prepared to accept that. It is not for 
this Conference to say whether Local Governments should pay or that 
the Government of India should pay. That I cannot allow, as it refers 
to the relations between the Local Governments and the Imperial 
Government, 

The Resolution was then put to the Conference in the form shown 
ante, and carried. 

Resolution 16. — Major Christophers said : — I would suggest that 
in place of the words “ the results obtained have already,’ should 
be inserted : That the papers read at the Conference have again 

established, etc.”, and lower down “ in several instances ” should 
read in almost every case.” 

President : — We accept that. 

The Resolution as amended by Major Christophers was then put 

to the meeting and carried. « 

Resolution No. 16.— Colonel Donovan:— In the sentence that 
many rice-growing districts, etc.”, I would suggest the addition of the 
word ** extensive ” before the word “ rice.” 

The Resolution as amended was carried. 
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Resolution No. 17. — Carried as proposed. 

Resolution No. 18. — Colonel Donovan suggested that “ ludiau 
workers ou malaria should be substituted for “ all ludiau workers 
this was eventually chained to “ Workers ou loalaria iu India. ” ■ 

Major Christophers suggested the substitution of “ uoiueucla- 
turc ” for “ classification,” which was accepted. 

I Resolution No. 19. — ^The resolution as shown ante was substituted 
for that proposed and was carried. 

Resolution No. 20. — ^Major Greig : — would like to point out that 
no special papers deahng with beri-beri have been laid before this Con- 
ference. In one paper only deahng Avith another subject was the tpics- 
tion dealt with as a side issue. This Conference has not had . the ad- 
vantage therefore of a full presentation of the present position of the 
beri-beri problem. The Conference in these circumstances should make 
it clear in the resolution that it is prepared, in the meantime, to I’ccoiu- 
mend that research should bo continued on the same lines a.s those 
which workers all over the world have shown by careful scientific in- 
vestigation, to yield the most hopeful results in the prevention of this 
disease. The resolution as it stands may convey the impression that 
the Conference doubts the value of this work. I think this would bo 
unfortunate, seeing that the Conference has not fully discussed the ques- 
tion. I am not opposing further research in this question ; I am 
strongly in favour of it. 

I have slightly modified the resolution. May I read it? 

“ That further investigations on the subject of the etiology of beri- 
beri be carried out. Having regard to the results of recent research 
on this question in different parts of the world, special attention be 
devoted to the systematic study of diet in relation to the causation of 
this disease in India.” 

President : — ^The question is whether it may' not be left out alto- 
gether. 

The Conference decided to omit the resolution. 

Resolution No. 21. — ^Dr. Turner : — think. Sir, the resolution is 
more or less covered by the insertion of the word “ water ” in Eesolu- 
tion No. 11, which was passed. 

The President suggested the omission of tbia Resolution and tbia 
was agreed to. 

Resolution No. 22. — ^Dr. Newell suggested the addition of a 7th 
subject, namely, “Methods of refuse disposal.” This was not agreed to. 

Mr. Ball Hill suggested the following for the 6th subject on the 
list. — “ Rate and ratio of run-off to rainfall from large and small catch- 
ment areas for purposes of (a) water-supply, and (6) sewerage.” 
“ Dhobis" ghats ” was also suggested as an additional subject. This was 
rejected by the Conference, the President adding that no addition should 
be mad.e to the list which Avas drawn up by the Engineering Section 
for their own use, unless the engineers themselves wished to add to it. 

Resolution No. 23. — The President suggested that this resolution 
should be re-worded : “ That there should be a Joint Secretary for the 
Engineering Section of the Sanitary Conference.” 

He added that on this occasion they had intended that Mr. West 
should be asked kindly to be the Joint Secretary, but there was some 
i^understanding. He would say that it was the intention to give 
effect to that recommendation, and he hoped that next time they 
would not have to pass a resolution. He could however see the import- 
ant of getog it down on record again, because it might be over- 
looked otherwise. 

Mr. MoNTGOimRY here expressed a hope that the Joint Secretary 
would not be ^e Sanitary Engineer of the province in which the Con- 
ference was held. 

]^. M^eley explained in connection with the previous resolu- 
taon that the ei^ineers did not wish to restrict themselves to these 
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special subjects, but that they had selected them as the most suitable 
for to those wliich had beeu listed last ySf 

are mint mwlm 

tW ^.+ 4 Sanitary Conference. 1 should like to point out 

that out of the 8& dele^tes who have been sent to this mce-&ig from 
the provinces, as apart from those delegates appointed by the Got^St 
Iiicba, no kp than 40 are connected f4h the ac\ual adminis- 
frnr^ S municipalities, as apart from being medical men and as apart 
om oemg engineering experts, and it seems to me that it is a pity to 

having so many gentlemen who arc interested 
i-n+«w ? \ present and not allow matters of general municipal 

interest to be brought before this meeting. In these circmnstances 1 

i Conference could be 

extended so as to me ude these matters, and I suggest that in addition 
to the pmely medical section and the purely engineering section, that a 
third section be foimed called a municipal section, and I would suggest 
that this section also have its own secretary just as the engineers got 
their own secretary a few moments ago. 1 hope I shaU not be consi- 
dered presumptuous if I say that your Department has not only charge 
of sanitation but also of aU municipal matters, as all our municipal 
reports come up before you. I would propose the following resolu- 


That in view of the ^portance which now attaches to the prac- 
tical administration of Indian cities, this Conference is of opinion that 
at future conferences a sub-section should be formed for the discussion 
of such municipal matters as may be brought before it j and further 
that a separate secretary be appointed for this section.’ 

I have been discussing this matter with a great many gentlemen 
ivho have come from various parts of India and there seems to be a 
general consensus of opinion that we should have such a section and 
1 hope. Sir, that you wull be able to help us in the matter.” 

President : "‘I don’t quite understand what class of subjects you 

would discuss. Anything bearing on sanitation has 1 think been pretty 
thoroughly discussed at this Conference. My only reason for the obser- 
vation at the beginning of this meeting was that I did not wish in any 
way to restrict discussion. But I did think it advisable to restrict 
resolutions to the sanitary side, because if we once get drawn into having 
a discussion on general municipal administration, I think we shah travel 
very far from the natural limits of a conference of this kind. Before 
putting this resolution to the vote, I should hke Major Beadonto tell us 
what class of subjects wnuld be discussed by this municipal section.” 

Major Beadon : — “ Everything connected Avitb municipal adminis- 
tration, Sir, finance, etc. 1 should like to discuss the management 
of our taxes, how our taxes, for instance, are raised.” 

President ; — “In other words, you want the Sanitary Conference 
to propose a separate Municipal Conference. You will understand 
that 1 could not allow a Sanitary Conference to pass a resolution 
suggesting that you should have a conference about municipal admin- 
istration generally.” 


CONCLUSION. 

President: — ^We will now adjourn until 12-30 and then le-assemble 
in the Lecture Hall to meet His Honour the Lieutenant-Oovemor. 

The Conference re-assemhed on the arrival of His Honour Sir James 
Meston, Lieutenant-Governor of the United Provinces. 

The President: 

“Your Honour and Gentlemen. — I am desired by His Excellency 
the Viceroy to convey the following message to this Conference : ‘ Please 
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coixvey to tlic Members of the Sanitary Conference sitting at Lucknow 
my very cordial appreciation of their valuable labours under your 
presidency, and my firm conviction that the interesting discussions 
that have taken place on so many subjects of material and even vital 
importance to this country, by such a distinguished body of members, 
will inevitably conduce to the more rapid development of sanitary 
science and methods throughout India. Please convey to them my 
personal thanks.’ 

On behalf of you all I shall convey to Lord Hardinge our respectful 
and sincere thanks for the interest which he has taken in our proceedings 
and for his gracious and stimulating words. 

Your Honour : we are really grateful to you for coming here to-day. 
We deem it no mean compliment that in the midst of your arduous and 
beneficent labours you should find time to give us this high encourage- 
ment, and we are glad to have this opportunity of thanking you for the 
most generous hospitality which Lady Meston and yourself have shown 
to us here. Our stay in Lucknow has been made very pleasant to us 
by many kind friends, and I desire, through Your Honour, to convey 
our heartiest thanks to them all. A feature of this Conference has been 


the successful tours of inspection to Hardwar, Benares and Allahabad, 
organised so completely by Major Harriss and Mr. West who, through- 
out this Conference, have never spared themselves when our enhghten- 
ment or convenience has been concerned. I desire to thank them as 
well as the gentlemen who kindly acted as guides at these three places. 

We have now held three large annual Conferences covering the 
wide subjects of research and hygiene. Bach year, as the lines of pro- 
gress have becorne more distinct the Conference has become increasingly 
successful. I think the very success of this Conference should cause 
us to reflect. It has always been my intention to reconsider the ques- 
tion of these All-India Conferences after the third had been held. Our 
^solution on Educational Policy was issued after the holding of three 
Conferences, and I hope that as a result of our third Sanitary Conference, 
we shaU wry soon issue a general statement of general sanitary policy, 
uime this has been accomplished, it is open to question whether we should 
not meet at longer intervals. I propose to address Local Governments 
on the sub 3 e(rt. At present I am disposed to think that while we should 
hold annual Conferences in research, it will be sufiicient to hold biennial 
or even tnemml Conferences in hygiene. 

In conclumon may I thank Your Honour once more for your kind- 
ness w _us, and you gentlemen, for the zeal and helpfulness which you 
ave displayed. We have had a heavy programme. We could not 
through it without the strenuous and able assistance of Captain 
^eedham, our Secretary, and Captain Norman White. I think that 
ew o you realise how great a strain this Conference has been on them, 
i 1 successfol, and I think that I may fairly claim that we leave 

w 35 • appreciable addition to our knowledge 

and mth increased hopefulness for the future.” 

■tuS HoNOIJBi the LiEUTEHANT^GtOVEHNO'R • 

itv Gentlemen.— It requires considerable temer- 

an “the mere la^an to address so large and distinguished 

to the Tnn<»f iri ^ acceded with particular pleasure 

to ^vitation of your President to attend here to-day, 

which with a few words as an amateur on subjects 

Sd f I so, as I have 

oHaiS^^alSSSld your President is an 

I sltall troTiKlp ^33,6, but because tbe few remarks with wMcb 

In the first nlace +5^ yo^Gonference began its sittings in Lucknow, 
will realize t^t T although late in the day, yet you 

most hearfcilv ■oral/. ^ earher opportunity of welcoming you, as I do 
most heartily welcome you, to the Capital of Oudh, one of the cities of 
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which wo denizens of the United Provinces consider ourselves to be 
justly proud. I regard it as an unusually auspicious omen that you 
are met here under the presidency of Sir liarcourt Butler, who did so 
much in his earlier days for the modern beautification of Lucknow, an<l 
in the building of a noble institution which owes its existence in so 
large a measure to his enthusiasm and foresight. I assure you, Sir 
Harcourt and gentlemen, that it has been a very real pleasure to my 
wife and myself, and to all of us in Lucknow, to eXo what little we 
have done to enhance the pleasure of your short stay among us. In 
the second place, I should like to tell you how much we appreciate the 
presence of your Conference here in its effect on the acti’s’ity of our 
provincial inteUigence. Thirdly, I make bold to put before you for 
yoim sympathy, co-operation and counsel, some of the problems 
which afiect a Local Government in your particular liues of work. 
These last two points I hope you will permit me to develop in a very few 
words and without any attempt at technical or professional language. 

Gentlemen of the Conference, those of us who are interested in any 
phase of the great sanitary problems of this province have derived 
stimulus and encouragement from your visit. The knowledge that so 
many minds are busy on these problems comes to some of us as a 
pleasant surprise. It dispels the feeling of isolation which often obsesses 
men who have to work at technical questions away from the active centres 
of thought and research. Your Conference creates an atmosphere which 
breeds enthusiasm. People hear you and see you at close range. They 
read your proceedings in the local press and talk about them ; while they 
discuss you and your work, gleams come of new solutions for old pro- 
blems ; and much that formerly seemed impracticable and hardly 
worth considering sails into the horizon of the possible and the expe- 
dient. From these ten days of your sojourn here I anticipate not only 
criticism which will be helpful to us, but the stirring of new speculation 
and practical interest in our local sanitary affairs. You will help us by 
subtle psychological influences which find* no place in your agenda paper. 

This leads me to touch on some of the concrete difficulties which 
face a Local Government from day to day, and on which a Local Govern- 
ment looks to you, the experts, for help and guidance. Take plague, the 
most imminent of all our present troubles. From the purely adminis- 
trative point of view we have come to confine ourselves almost entirely 
to a few very simple methods of handling it. "We send travelling dis- 
pensaries into the most afflicted districts ; and here I pause to acknow"- 
ledge the zeal and enthusiasm with which our Inspector-General, Ool. 
Manifold, has developed his happy idea of bringing medical rehef to the 
doors of the villagers through these peripatetic dispensaiios. Apart 
from that, all that we can do, in a general way, is to enco^irage mo<*ula- 
tion and evacuation. Personally I feel that, in the absence of a wide- 
spread and popular system of prophylaxis, wo can do notliing better 
than help the people in small w-ays to overcome, the discomforts and 
loss which they suffer in moving out of infected homes. It is clear, how- 
ever, that we cannot leave the matter permanently at this stage. We 
wait for you and your colleagues in research elsewhere to discover an 
effective preventive of this horrible scourge ; and w^e shall be ready to 
place the whole of our administrative machineiy at your disposal for 
the purpose when the time comes. 

For some of our other great problems you have already given us 
remedies which it is for tis to enforce. _ The housing question and the 
treatment of congested areas where disease festers in our large towns, 
the supply of pure milk, the campaign against malaria, tlicse and many 
other questions of vital importance have been keenly discussed by you 
in the last few days. We know your views and accept them, and we 
admit that it is for us to carry them into practice. But here also we 
want your help. We have in all pch forward movements a dead 
wei^t against us of ignorant aversion to change, of ancient usage, of 
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social susceptibilities. To midermine and move this mountain is tbe 
task oi tlio GoveiTOUcnt ; but we ask you to sliare it. You can give 
powerful aid in creating an eiiMgbtened public feeling on suck questions. 
From your laboratories you can issue warniags and demonstrations 
whicb. wHl stii' the apatketic and convince the scoffer. Popular 
lectures, lantern slides, readable leaflets, appeals to the boys at our 
schools and colleges — ^all these •would help us immensely in battling 
with prejudice and, believe me, they -would not in the end be a 
waste of your time. 

And now, gentlemen, while I ask for your help, I would also ask for 
your forbearance with those of us who have to carry on th.e executive 
government of this country. I can well imagine how cordial would be 
your acceptance of that famous phrase of Mr. Disraeli’s when, as it has 
been said, by altering one letter in a quotation from the Vulgate, he 
exclaimed ‘ Sanitas sanitatum, omnia sanitas.’ Holding that faith, 
you must often fret against the hesitancy of a Government which used 
to regard sanitation as the Cinderella of its departments. I say we 
used to do it, because I do not think that this reproach is any longer 
true. We frequently grumble when you press us along the hne of sani- 
tary reform ; we sometimes speak about your ideas as fads ; we 
often say that we have no time to help you, and we always say that we 
have no money. Since, however. Sir Harcourt Butler took over his 
portfolio, the dry bones, both of administration and finance, have begun 
to move. Great advances have been made, and the way is being paved 
for still more remarkable progi’ess. Even so I fear you will often find 
the movement of the executive government far slower than you would 
wish ; but again 1 would ask you to bear with us if our response to your 
enthusiasms is sometinres disappointing. I was very much struck 
by a passage in a wonderful book which most of you have probably 
read. The author is describing a tjrpical village in Upper India, situated 
in the iniddle of a vast plain of sun-baked clay. Prom the nature of their 
homes ho passes to the patient fa-balistio temperament of the people and 
says : — ‘ The stages between being gathered out of the clay and being 
gathered into it arc so Httle distinguishable that birth and death and 
toil and sleep and resignation are part of the same slow-moving dreanx 
in which different states merge indifferently.’ This passage seems 
to me to give a -vi-vid description of the great masses among whom we 
have to preach the gospel of what is by far the most important side 
of aU your work, I mean the importance of rural sanitation. In face 
of this temperament as the heritage of centuries, and in face of the 
complex social sentiments which compose the life of the people, "the 
administrator is bound to pause before he embarks on schemes which, 
admirable though they may be in themselves, may happen to arouse a 
bewildered hostility in the minds of the people. Sanitary measures have 
an economic and a political aspect ; and if -these aspects are sometimes, 
especially in our present period of -transition, more prominently in the 
thoughts of the administrator than the purely hygienic side of -the ques- 
tion, I am certain that you will not withhold your sympathy from him. 

Still, we are all engaged in the same work, the advancement of India 
in its varied interests ; and I am confident that, in the years to come, 
administrator and scientist, civil servant and sanitarian, -will move to- 
gether, in mu-fcual understanding and forbearance, towards the distant 
goal. 

Gentlemen, once more I thank you for letting me come here to-day 
and for all the good -work which you are doing.’* 

The President : — " On behalf of you all, before we go to be photo- 
graphed, I should like to thank His Honour for his most kind and 
encouraging address. We aU recognise the difficulties in carrying out 
practical s^emes, but we all feel confident that in the United Porvinces 
those difficulties will be, as far as^possible, overcome by Sir James 
Meston and the able officers who are working under him. Once more, 
I should like -to express our deep obligation.” 
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Drainage and sanitation in in the Madras Presidency 

Rural sanitation 

Paper on in the United Provinces 

, Resolution regarding 


Sahasrabudhe, Rao Sahib G. N. — t. onhnfvl Ttvwinnc 

Paper on the medical inspection of schools and echo . t, 

by 
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Subject. 


Pack. 


Salkiold, Mr T.— 

Note on cart-wlicclo and 1 yrcf? b\ 

SaL^ette, Island of — 

Report oil certain features of malaria in the — 

Saiiitarj" Conference 

Resolution regarding a])j)ointmcnt of a Joijil-SecioUiry for ll <» 
Engineering Section of the . . . . ' 

Engineers 

Resolution regarding the ncccbslty for an adecjuate staff of . . 

improvement in urban areas 

bcrvice 

Note on women’s domestic for India 

Sanitation 

Drainage and in rural areas in the Madras Pje^idciicy 

Note on LuckMow City . . . . . . ' 

Paper on rural in the United Provinces 

Paper on village 

anti-malarial 

Suggestion regarding specially adapted for Bengal 


Resolution regarding 

Scliool(s) 

Paper on the medical inspection of and school hygiene 

Paper on the unhygienic and insanitary condition of bovs’ and 
girls’ in cities 

and scholars 

Resolution regarding the medical inspection of . . 

children 

The spleen rate in London 

hygiene 

Paper on the medical inspection of schools and 

Screening 

Resolution re<.ardinj> the efficient of workri iji malarious areas 

as a prevention against malaria 

Secretary, Joint 

Resolution regarding the appointment of a for the Engineer- 
ing Section of the Sanitary Conference . . . . , . 

Sewage, sludge 

The disposal of 

**• •• •• ,, 

Soworage systcm(s) 

Note on the maintenance of a for an Indian oil v 

The exclusion, of storm water and silt from 

Sewors 

Short note on 

** •• •• •• 

Sialkote 

Water-supply for the city and civil station of 


( 260 ) 


Subject. 


! Pa(,e. 


^Scc craf>:e ciiis 

on ilio utilization of in Italy , . 


Sillimj; 

Note on the 


up of the Bibtupur Bliil at Berlianipur 


Spleen rate 
The — 


in London facljool children 


^Spra\\^M)n, ilaj. C. A., i.M.b. — 

Paper on experience in the tiCcitJiicut of jnilinoiurv tubercuh'bLs 
in Indiana by tubciculin, by Maj. A. W. Jl. Cochrane, i.M.b., 
and 

Paper on tlic organisation of anti-tuberculosis iiiCasULcs inlndi<u 
by Maj. A. W. R. Cochrane, i.m.s., and 

Bri Ram, The Hon bio Rai Bahadur — 

Paper on rural sanitation in the United Provinces by 

Statistics of consumption of water in water- works 

of pumping at water- works 

, vital 

Note on some points of interest regardhig 

Resohxtion regarding the registration of 

Stevenson, Capt. W. D. H., i.m.s, — 

Paper on the use and advantage of Hydrocyanic acid gas as a 
disinfectant for plague-infected houses and ships, by Major \V. 
Glen Liston, i.m.s., Capt. J. Taylor, i.m.s., axid 

Stiles Webb, Capt. H. G., i.m.s. — 

Note on niilJc supplies . . 

Incineration in India 

Education of teachers and children in hygiene 

Streatfeild, Mr. C. A. C., i.e.s. — 

Notes on drainage, minor improvements and water- woiks 
at Benares, by 

Stokes, Maj. T. G. N., i.m.s. — 

Paper on milk supply by . . 

Storm Water 

See Sewerage systems 

Subjects for treatment 

Resolution regarding addition of selected Engineering 

at the next Conference 

Sweeper 

Sec Latrines 

Synoptic arrangement of Indian auopheliucs with reference 
to tcacjiing requirements . 


Taylor, Capt, J., i.m.s.-^ 

Paper on tlio use and advantage of liydrocyanic acid gas as a 
disinfectant for plague-infected kouses and skips, by Maj. W. 
Gl«a Liston, I.M.S. ; Capt. W. D. H. Stevenson, j.M,s.,'and 
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Teaching reqniromeiits 

A , ■synoptic arrangement o£ Indian anopheliuea with rcfcroncci 

to •• •• •• ,, 

Temperature 

High as> a caubo of infantile moi'tality 

Town improvement bchcmes and building byc-Iawb in the Madraa Prcbi- 
dcncy . . 

Town inspection 
See Lucknow 


Town-planninf 


Eebolution regarding 


■ and hou'sing bchemes 


— and to-wn improvement 

Eemarkb by Mr. R. J. Kent on 

Tube Wells . . 

Tuberculin 

Experience in the treatment of pulmonary tuberculobib in Indians 
by — — — ,, ,, 

Resolution regarding the use of by medical practitioners . . 

Tuberculosis . . 

Preliminary enquiry into the prevalence of amongst cattle in 

Bombay 

Remarks on — by Dr. A. Lankester 
„ ,, — ^by Sir Malcolm Morris 


Resolution regarding 


■ in India 


142 &2U2 


8;3 & 223 


in India, some suggestions on its spread and prevention 

Tuberculosis, Pulmonary . . . . . . . . 

See Tuberculin 

Turner, Dr. J. A. 

introductory note to paper on observations on the bacteriolo- 
gical and chemical examination of the milk supply of Bombay 

by .. .. .. .. ' 

Turkhud, Dr. A. A.— 

Paper on Guinea-Worm disease in an Indian village by 

Maj. W. Glen Liston, o.i.e., i.m.s., and 

Paper on the distribution of Guinea-worm disease in India by — 

Type-designs 

Description of — - — relating to latrines and pail depots, Colombo . . 
Lantern exhibition of for markets, slaughter-houses, etc. . . 
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143 & 144 


United Provinces 

Address by H. H. the Lieut. -Govr. of the 

Composition of the milk of the 

Note on the institution and management of Co-operative Dairies 
inthe 

Paper on rural sanitation in the . . . . ’ ] 

Drban areas 

Sanitary improvement in . . 

Utilization of silt in Italy 
Reporton 
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Subject, 


Page, 


Varma, The Hon’ble Eai Ganga Prasad Bahadur 

Note on Lucknow by 

Villages 

Improvement of water-Fiupply in municipalities and 

Village sanitation 
Paper on 

Visit of inspection 

to Allahabad, Magh Mela . . 

to Benares 

^ to Hardwar 

, Lucknow town improvement and sanitation 

Visitors, List of 

Vital occurrences 

Note on some simple methods of testing the registration of • 
in India • . , . ^ ^ 

Vital statistics 

Note on some points of interest regarding 

Note on the registration of in Rind 

Eegistration of 

Eesolution regarding the registration of 


U2&202 


Wanless, Dr. W. J.— 

Paper on tuberculosis in India. Some suggestions on its spiead 
and prevention by 

Water (s) 

Bacteriology of 

Bacteriology of Colombo Town and Well 

Filtration of 

Experiments in the through slow sand and mechanical filtois 

at the King Institute, Madras 

Water-rates 

Assessment of 

Water-supply 

Improvement of in municipalities and villages , , 

Note on a reinforced concrete pipe for the Ahmeduagar — 

and drainage bye-laws 

for the city and civil station of Sialkote 

Water waste 

Note on detection of — 


& 75 


Water-works 

Lucknow . , . . . . • . 

Note on the comparative cost of pumping at various - 
Central Provinces 

Note on the at Benares . . ^ 

Statistics of consumption of water in 


-in the 
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Subject. 

P.Vf,E. 

WelKTube.. 

83&:22;j 

heads 

Paper on ami their protection a oain.'>t pollution . , 

111 

West, Mr. C. H.— 

Note on detection of water waste by . . . . . . 

224 

Wilkins, Mr. 0. F.— 

Note on a new module by 

83 

Willou4,dibr, Mr. R. AV. D., i.c.s.— 

Note on the institution and inana<;ement of co-operative dailies 
in the United Provinces by 

202 

Woinen’b domestic sanitary service 

Note on a for India 

oo 

Wv’iiaad 

Malaria in 

12j 

Y 


Youno 

See Cook-Young 

40 

See IMcCombie-Young 
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